with the aid of the 


Here’s How This Book Will 
Save You Hundreds of Dollars 


HIS amazingly comprehensive vol- 
ume shows you how to do yourself 
all of the jobs around the house that 
have long needed doing—and a lot more 
you've wished could be done. In sim- 
ple, practical language and pictures it 
shows you not only how to make your 
own repairs on your Plumbing, Wiring, 
Electrical Appliances, Masonry, Plas- 
ter, Heating System, Furniture, etc., 
but also how to make valuable improvements 
in your home, from a new closet to a whole 
new roof—from a new floor to a whole new 
modern kitchen. 

No longer need today’s high labor costs 
keep you from having the kind of home you'll 
be proud of—attractive, smooth-running, free 
from hazards, and equipped with every com- 
fort! This CompLete Gutpe makes even the 
most unfamiliar job easy to do—and fun to 


‘You not only save time an ron 
Here is Just a Partial List of the Hundreds of | Sisy cajoy the thrill ot ascii money, ou 
“How-To-Do-It” Articles in this One Book: acquire new’ luxury, comfort “ood. valuc 


Anproved Hictreat 


hore ny 
) testa ‘ete, ts mute 


vist 


>. 
a 
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Make a New Kitchen, Game Room 
or Bathroom! Build an Extra 
Apartment and Live Rent-Free! 


Here's 1,001 methods to help make your house more 
Lveable~and add hundreds, even thousands of dol- 


8 money? 
‘Want to conver 


lear s 
This book assumes no mechanical knowledge or 
it on ye 


our part. It 


formation every 
iin Neem repelcing 
chait-leg to. rebuilding your, upholatery®. from 
yin a Baintbrsh to, Fea 

‘than 1,000 ILLUSTRATIONS, 


Thome. He will repay i 
thin 


‘ety ken gon eg 
‘hong step: bycatep instruc 
‘one in tite Book 


ry 
fi se) 
and. \them follow the 
Gaat'n revy’ directions 
or repair 


Repairing, Beautifying, Modernizing, Converting! 
The A to Z of CARPENTRY, PLUMBING, PAINTING, 
DECORATING, WIRING AND APPLIANCES, MASONRY, “< 
FURNITURE REPAIR, HEATING SYSTEMS—all in one book! 


Faslty radiators waste Neat and 
money. This book shoves you 
Kee Te get more heat for your 
feet eufley, how te keep Your 
anipment trouble-free. 


Feoking? job 
7 any. part of your 

ENmneystop! ‘Think of getting all this— 

hot for the $18.00 of $24°00 you would ex. 

ect to pay for 6 or &, books covering a 

These fieldy—but for,the miracle price of 

only $3981 But don’t take our word for 

is big value, Examine FREE, at our 

nd By of the Compl 
Home H. fac. Just mall thy 


coupon below. When the book, arrives; 


test it a, ful FREE! If you don't 
Agree. it’s. the best money-saving buy 
ever, return it without further obligation. 
If you keep it, pay the small price in 


fot see, ie ata MReneayideaalant bal a 
shoes how to secwe cladder when Once, Our limited printing is ins 
frenate raf rpaComsie Stes, Ou itd Pg gt 
Ractarietat crm iment te Geman 


‘Copyright 1948 by Wm. H. Wise & Co., Inc. | | 


5 ¥ UPON! 
Wom. H. Wise & Con, Inca, 50 West 47th Street, New York 18) Me ¥. 
Without obligation to me, rush me im- 

mediately, for Free Examination, © co 

Of the big new 512-page “COMP! 

HOME HANDYMAN'S GUIDE™. bound In -___00.NOT WRITEIN BOXES, 


us: 


tt 
fan 
postage. is paid. 

Er Phrvk here for De Lure Ration at only $1 extra, 


SAVE CHARGES on 3 UB. SHIPMENT. Send only &: 
Siine SI/SRGptag charges, tm totum sung 
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POPULAR SCIENCE 


MECHANICS AND HANDICRAFT asc.v.srarore, Monthly 
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aur 


STAFF PHOTOGRAPHERS: W, W, Morris (Chie, 

Hubert Lu 

WESTERN EDITOR: Androw R. Boone (Los Angeles). 

HOTTORIAL asstcTantis Mac G; Ver (Asisant in 
Juli 


the Edi i i 
Reve Agnes T Quite: Rath Wenphal 


PUBLISHER: Godfrey Hammond 


‘TENTS FOR JANUARY, 


1948 


Cover painting by Phil Santry 


Science News 


: Shoot Biggest Secre 
ept_in Sight 
New Glass Defies Acid... 


Aviation 


Wrapping 110,000 Volts in G. 
m_the Si 


Science at Work 


Picture the Moll 
R 


mi 
How Igloos for 
‘They Can A 


PSM F 
Chart Quizzes Students 
: ie 


First_Aid_for 


T 1 ci a 
Engine Is Where You Want It... 
Gus Turns Prophet Without Profit 
Auto Hints, 


Inventions 


New _Ideas_from_the Inventors, 


A_Five-Story Tin Car Top Makes Cozy Bedroom. 24 
Half-Track Pulls Plow Engine Without_Valv 55 
villi 8 El Te Tf 


Tomorrow's Store Today. 
a Power Shovel 
Motoreycle Cops Show How w Rid 
wer! 115. Volts. 


Photography 


Keeping Fihns_ Frigid 


Chemistry Predicts How Mews 


sand Equipment. 


Continued on page 4 
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OPPORTUNITY has along arm 


Tr isw’r even necessary to go half-way to meet 
Opportunity, It seeks out the man who has prepared 


himself for advancement. 


1.C.S. training is one of the effective forms of 
preparation. When you have mastered an I.C.S.Course, 
you're ready and able to take on larger responsibilities 
in your chosen field. 

In a single period of four months, I.C.S. has 
received as many as 1,920 student letters reporting ad- 
vancement in salary and position. Graduates include 
the presidents, board chairmen, chief technicians of 
some of the largest industrial, transportation, publish- 
ing and other enterprises in the nation. 


You can get ready for Opportunity as they did, 
Mark and mail the coupon today and be prepared for 
tomorrow's rewarding openings. 


A 


Bawa 


a 


Hit 
eg? 


Foundry Work 
Cheat Frestant of maa 


ry 
f 


Present Postion. orng Hor Amt om, 


‘Canadian resigns snd coupe to nttnainal Crrespondonce Scho Cannan, id 


lanuary 1948 3 


Tin-Can_Spot Highlights Pictures. 
Turret Changes Enlarger Len: 


Desk Drawer Is Negative Viewer 


Mechanics & Shoperalt 


Jointer Sharpened with a 
ing a Board by 
Hinged Table Speeds Sa 


Simoniz Keeps Colors from Fading ... Protects 
‘ond Makes the Finish Last Longer 


The sooner you SIMONIZ your new car the better! 
‘Your new car needs finish protection now... to 

"build up" the beauty . . . 10 give it brilliant beouty 
from first mile to lost. SIMONIZ protects the finish from 
road grime and grit that scar... aginst corrosive 
irbome chemicals that dull ond destroy. SIMONIZ 
saves cor washings, too. Dust ond dirt wipe off eosily 
with @ cloth. Remember, you can SIMONIZ your cor 
‘only with genuine SIMONIZ and Simoniz Kleener. 

Insist on them always! 


LIQUID SIMONIZ KLEENER is wonderful for 


SIMONIZ fo make thet restored beauty 
lost yeors longer. 
WH SIMONIZ COMPANY, CHICAGO 14, RLNOK 


Motorists Wise 


KEEPS NEW CARS. . .NEW LOOKING 
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ed from Wire. 


Alcohol Torch from Oil C; 
Broken Speed Clamp... 


V-Belt Strips Hold Tool Bits...... 


Mechanics & Handicralt 


1905 Steam Car Is Handsome Model.... 
Oaken Bucket Goes Modern... 
Paneled with Alu: 
Teuakettle Candlestic! 
ve Salt and Pepper. 


Boarding-Ladder 3 
Plant Box Is Also Bird Station. 
Making That Shade Beha 
Stove Bolts Hold Loose Hinge 
Sifter_Attached to Flour Can. 


Radio & Electricity 


Mother Could Fix This Radio., 
Ball_Apes Electron. 
orridor Traffic Light 
Switches Act_as_Door Loc} 
Graph Adds Parallel Resistors. 
Pocket Set Has Permeability Tuning. 
Playing Records with One Tube. 

News_in Electronics 
Converter Furnishes Line Voltage. 


Departments 
Letters. 7 
I'd Like to See Them Maki 
What's Your Ingenuity Quotient? 
Ai t i 


1 W tania 
Keeping the Home Shipshape. 
New” 


Home Experiment: 
For Easier Farming. 
i cl sansinsaseanssnnsssssssasensssnss 200 


Aéiiandaen 


Stoal steal and more steel 


gives Tord its 
Lifeguard Body 


N 

ly of the Ford-welded body! It’s all steel, 
reinforced with steel. Even the doors are double 
steel-walled. And all this steel—panels, frame 
and reinforcements—is permanently welded to- 
gether in a unit structure of amazing torsional 
strength and rigidity. 


Floor, top, side panels and cow! quarters are 
assembled in a master framing jig or fixture 
which keeps them in exact alignment during 
the welding process. This gives you a true- 
formed structure able to withstand strains 
which cause squeaks and rattles in other cars. 


cose 


When this “Lifeguard” body is mounted on the 
double-drop, X-type chassis frame, body and 
chassis reinforce each other making Ford one 
of the safest, steadiest cars in the world. 


Write Ford Motor Co., 3100 Shaefer Road, 
Dearborn, Mich., for “The Story of Steel.” 


Theres. a in your future 
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WAR SURPLUS OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS: 
‘Complete Optics! Complete Metal Parts! 
ve More Than Vy Regular Cost 


GOVERNMENT'S 7x50 
BINOCULARS 


‘Gomplete Optics. new and ready 
fortieensty 


structions. Limit 


Parts and I Set at Optics to's 
METAL PARTS_Set includes all 


Metal Parescompictely finished 
~ fot assembly of 1 50 Binocu 
jars. ‘No machining - required 
Bodies have been factory hinged 
and covered. A sturdy Binocular 
Carrying Case is optional with 


‘Oprics—set includes all Lenses and Prisms you need for assem~ 
cellent condition perfect 


Novices 11 
Parts, add 


ARMY’S 6x30 BINOCULARS 


No carrying Caso with any Sets shown below. M-13A1 sets are 

Waterproof model, M-3 sets are not waterproot 

COMPLETE OPTICS & METAL PARTS—Mode! 

ix"50 Binoculars. Everything you meet 

When nished wit look like regular fi 

$102 to $120. The Opties are new. in perfect oF 

Condition: Have now low reflection coating. Met 
‘all completely finished. “No. machinin 

‘ctory hinged and covered 

iy instructions Included, 


8 buy bait Binocular Optics ‘snd Binocular 
ye Federal Bxelse Tax to above prices. 


re new perfect ‘of near: 
fection "coating, Factory 


lus $7.00 tax—Total—$43.00 


RTS ONLY —Model M-13A1, 6x 30, Binoculars. 
gudactibed (Stock Ss 


Sriics rons «30, 
tind low reflection coated stock 
SAME ‘oPrics AS ABOVE (0 x 30) 


Seconds 


‘paid 
sifent 


‘Stock $12.78 Postpaia 
MSjou buy both ike BinecviorOpiles ond ihe Binocular Me 
Parts, your purchase becomes subject To 20% Federal Excise 
To) ure'To edd amount covering tax fo your remitiance or 
your order cannot be filled. 

les and Metal Parts are Available for Monoculars 
Ginccutar). For Complete Details, Write tor Bulletin = 


$15.00 BUYS A $500.00 TELESCOPE 
WITH BIG 3” OBJECTIVE 


‘60 
‘Goaved—but 


3 power Instrument, brand new with plastic Optics and fixed 
focus. Objective Lens has P-L. of 14-9" 23" long. We. 31 ibs, 


ena $1800 tab. chee, 
eee yas wm 
Fini tis ii 

d,min nooscwione PROJECTING LENS SET Cones of 
2 teenie iene” te Se ete al ch 
te ie eet 

Nee ere ei a oe meteld 


SATISFACTION GUARANTEED 


NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS! 
BUBBLE SEXTANT 


These Army Air Forces Bubble 
Sestants vost the Govt, about 
3128-00 each. A’ real ‘bargal 
3t our price of $12,501 Inch 
ed ‘with Bubble’ Sextant ahip- 
ipent Iv wooden, Carrying Gast, 
Share” waxed paper’ dises, 
Rashitghe “with cheostat fot 
iat Use (uses oFd sh 


collimated ant 
Working ord 
that Sextant la exactly 
fesented. return within 10 days and money will be refunded 
Full directions for use accompany each shipment 

Stock 5 mnN$12.80 Postpaid 
Same Sextant as above, but BRAND NEW and with Automatle 
Electric Averaging Device and iiluminated Averaging Disc for 
highttime use- Govt. cost $217. Though brand new we have 
Ferchecked Bubble and Collimation and GUARANTEE perfect 
Working order 

Stock =933-" $22.50 Postpaid 
CONDENSING LENSES—Seconds, but sultable for Enlarge! 
‘and Spotlights, 

Stock 21061-6. 
Steck Stoaa-n. 


$22 die., 
ae dia 


Fanging from 47 to Sta" 
Sond Tor Bree, Bulletin titled “MISCELLANEO 
ING LENSES—N™ 

ING VARIABLE DENSITY ATTACHMENT FOR BIN. 


poal 
Seurans 


ind. aff ‘over. the "t 
# Govt. cont Sh Soseach 

"$2.00" Postpaid 
ple to Govt, Ox 80 


Gx 30 Byescups: = 78@ pr. Postpa 
MOUNTED PROJECTING 
LENS SYSTEM 


FL, 01.44 mm. {just right for 35 
Projectors). "Speed of F'1-9. Outside dia 
‘Sf mount nt one end 60 mim. Length of 


fount 64 mm. 
$3.00 Postpaid 
ibe’ MOUNT FOR Fo 

Not’ 


American'imade 7x30 
‘Stock =20,000-N. 
Above Polarizing Attachment also 


Binoculars with substitution of spec 
‘Stock. =20,010-N. 


LENS CLEANING TISSUE—1st quality, shoot 
Made evspecs, Won't dust. Free of a 
Stock S730 300 ‘shects 
SCHMIDT OPTICAL SYSTEM. Diack plastic. body, 
Seig/i6" by ste with amazing” spee 
at FOS. Uled in: Nney's Infra-Red Sniperscope and Signal= 
Hing Gnite, Gove Coat $434! 
‘Stock =720- $6.00 Postpaid 
aim roncrs GUN siauT. ty 
Attachment. (Polarizing attachment alone Is worth many 
fimes the price of entire unit.) 

908. a - $8.00 Postpaid 


++: $2.50 Postpaid 


lerally millions of wor surplus lenses ond 
tole ot bargain’ prices. Write for Calolog “N'—$ 


Order by Stock No. 


EDMUND SALVAGE CO., P.O. Audubon, New Jersey 
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“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “What have they 
got” that you haven't? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 


profitable knowledge and ability—that same LASALLE Extension University 

confidence and aggressiveness—if you are will- 4 Correspondence t 

ing to pay the price in earnest, necessary study. Dept. 183-R * 417S. Dearborn » Chicaga.5, I 

For LaSalle has spent 38 years, developing, I want to know how LaSalle can help me win success 

testing and proving, with over a million student in tha Mek X tere chachiedl balear Panes ward oe 

members, spare-time success training in certain Your free 48-page booklet about that field and your 

specialized business fields. What scores of thou- ‘success training init, 

sands of men and women—many just like you DSateemanship 

—have done, you should be able to do. OR Mfective Speaking 
‘You need not leave your home or interrupt : OBusiness Management 


CIndustriat Management 


your job; you need pay comparatively little amine bia 


money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success—more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LA SALL EXTENSION UNIVERSITY 
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DStenotys 
Shoreha 


HENCE came the knowledge that built the Pyramids 

and the mighty Temples of the Pharaohs? Civiliza~ 

tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 
Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times, 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve- 
ment and happiness that you desire? If not, it is your duty to your- 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every- 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a re- 
ligious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE (amorc) CALIFORNIA 


@ porutar SCIENCE 


A SECRET METHOD FOR 
THE MASTERY OF LIFE 


AMENHOTEP IV 
Founder of Egypt's 
Myntery Schools 


Use this 
coupon for 
FREE 

copy of book 


SCRIBE K.TT 
‘The Rosicrucisns (AMORC) 
San Jose, California 


Please send free copy of Sealed Book, 
which I shall read an directed, 


crTy. 


DEL: REERIGERAT. ION & 
ber yi INDITIONIN 


fois 1000 panes” 
Escit volume sold 


‘SHEETMETAL 


00 "pagen, fully ignated tet “Raeod aBoELS 


‘Standard book’ for thechanies. New fd dri te CH ANICS 


AUDELS DIESEL ENGINE MANUAL. $2 
GUIDES all 


AN AUDEL GUIDE IS A GOOD FRIEND! 
ERS & STEAMFITTERS Step Up Your Own Skill with the Practical Facts and Figures of 
GUIDES—4 Vols. Your Trade. Save ime ond money with right methods, short cut, 
4 Brscteat lobor saving ideos. CHECK NOW! You con look over any 
‘Audel Guide in your home. Stort the Easy Payments if satisfled, 


peewee CUT HER Eee 


MAIL ORDER 


WTHEO. AUDEL & CO.,49 W.23St,,New York 10,N. Y. 
AUDELS, SHEETMETAL le 7 
Please rnait me for 7 days’ free examination the books 
Le beh ee T aerce to mail $1 in 7-daya on enc 
and to further sail $1. mo 
d until I have paid purchase 
1 will return th 


ING D |AGRAMS.. 


(Gives practical facts on 


iterams, Pocket aise. Bech Vol" Sold Separutely 1°50 8 Vo 


AUPELS ;HEETMETAL WORKERS 
wipes PH 


etal work incladiog Patter 
‘Shap Procedures 


‘LS ANSWERS ON 
AUBELS ,ANSY READING. 


For Mechanien 4 Dullders, Covers ll typ 
Treluding ship & alsplane. 410 


AUDELS NEW MACHINIST 
TOOLMAKERS HAND’ 


Goraremetera machine shap practice In al 


STS & TOOLMAKERS Handy Book 
L Dictionary . 
iLE Gu! 


Practical mathems 
Bang, correct methods co 


HANDY BOOK. OF 
AUTerie ICAL ELEC’ 


AUDELS RADIOMANS GUIDE 


‘ key to ea Mine of ei. 


‘Autheatle, eles, covelse 


AUDELS ELECTRONIC. DEVICES... 
SiS Beka oh 


peepreer® reppepeprepeeepreeereser? 


Wiring dlagratn, ee 


AUDELS WELDERS GUIDE. 


al text on operation fe malntena 


eager 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 gempioyed b: 


sanuary 1948 9 


jo Industry 
than any other man 
in America, 


VETERANS: 


You can get this 
training right in your 
own home under G.I. 
Bill. Mail coupon for 
full details. 


‘Made $612, in 12 Months, Soare Time 


MY COURSE INCLUDES 


TELEVISION 
ELECTRONICS 


FREQUENCY MODULATION 
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/ will show you how 7o start 
a Rado Service Business 
Full Time or rn Y 

Spoztine Without Capital 
SAMPLE LESSON FREE 07227" 


Do you want a good-pay job in Radio—or your 
own money-making Radio Shop? Mail Coupon for a 
FREE Sample Lesson and my FREE 64-page book, 
“How to be a Success in RADIO—Television, Elec- 
tronics.” See how N.R.I. gives you practical Radio 
experience at home—building, testing, repairing Ra- 
dios with BIG KITS OF PARTS I send! 


Many Beginners Soon Make Good Extra Money 


in Spare Time Whil 

The day you enroll I start sending nan 
Is, You L ples from my easy-to-grasp, 
Jearn with parts I 

y, fixing 

From 
hop oF & 


'd profitable opportunities 

deasting, Radio, 
kof even’ greater 
‘a become avail: 


Marine 
‘uring, Pubile Addre 
opportunities ‘as 

able to the public! 


Find Out What N. R. 


Mail Coupon for Samp 
Read the detail 


|. Can Do For You 
won and my 64-page book. 
en t 

how 
just MAIL, 
tal 

» Pio 


neer Home Study Radi 


Our 34th Year of Training Men for Success in Radio 


A TESTED WAY 


OWN BOSS 


LEARN RADIO BY PRACTICING IN SPARE TIME 
with Big Kits of Radio Parts | Send You! 


hylintntas, Searsas mit apd eal a much 


po ty and earn pete 


ianrienesriag ay i a fab" Ene oe ids 


SAMPLE LESSON MAIL COUPON FOR FREE LESSON 


AND 64-PAGE BOOK 
1 


’ Good for Both FREE > 


MR. J, EL,SMITH. Provident, Dent, SAPS, 
National Fi ce 


70 GOOD PAY L Approved for Training under Gi ; 
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(( A Book That 3000 ILLUSTRATIONS and DESIGNS 
OF MECHANICAL MOVEMENTS, DEVICES, CONTRIVANCES & DETAILS! 


A Book 2000 DRAWINGS and ILLUSTRATIONS 
OF DESIGNS, ORNAMENTS AND FORMS 


AND INCLUDES OVER 200 Mi 


A £014, mine of fun and craft Instructions 


CAR OWNER’S GUIDE To Care and Repair 
By Walter Altschulor 


PETER HUNT’S WORKBOOK 


A complete Handbook on Decorating Old and New Furniture 


Tronarss.. 


Terry « zoxe. 
——— 
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DIESEL § AUTOMOTIVE 


TUNE-UP 
SPECIALIST EXPERT 


YOU CAN TRAIN TO BE A DIESEL SPECIALIST or an AUTOMO- 
TIVE TUNE-UP EXPERT—or BOTH—the famous HEMPHILL 
SCHOOLS WAY. Here are the highlights of these two practical, in- 
tensive courses. READ THIS PAGE—then SEND FOR COMPLETE 
DETAILS! 


HEMPHILL DIESEL TRAINING available to you at home. You can 
study by means of up-to-date HOME STUDY COURSE. Gives theory 
of Diesel engines, their operation and maintenance. Lessons are simple, 
easy to understand, fully illustrated by drawings and photographs. 
Diesels are supplying more and more of the power in transportation, 
trucking, shipping, power plants, agriculture, logging, construction 
and other industries. This means greater opportunities for trained 


to you in 
equipped Sooper Leo A 
New York and Memphis, 

vailable at Amer 


learn practical modern 
motive trouble shooting, 
trical system service and repair, carbure- 

on modern equipment. Here is a 


you for this well-paid 
BE AN AUTOMOTIVE TUNE-UP SPECIALIST! 


HEMPHILL SCHOOLS HOME STUDY AND RESIDENT COURSES APPROVED FOR 
VETERANS — AVAILABLE FOR NON-VETERANS ON EASY PAYMENT PLAN. 


Hemphill Diese! & Automotive Schools 

1601 S. Western Ave., Dept. P5-i> Los Angeles 6, California 

Pleose send me, without obligation, complete information on your Diesel Courses, Home Study [I 
OR attend schoo! in Los Angeles |_| Memphis [_] New York 

Auto Tune-up Course, Lor Angeles [_] Memphis 


Nome ++Neteran 


Non-Veteran [] 


Street 
City. 


- Toi 
Stats 
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1 Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 
and Make Tests to Prove the Theory! 


LEARN RADIO| 
aa 


LOW COST TRAINING — EASY PAYMENT PLAN! 


You Learn at Home How to| > 
Build and Test Dozens and ) 
Dozens of Circuits — Simple 


and Complex! Pra 
rou bo , 
over 175 
nsrevcrive ~ GO pee “é 
Expieiments 
YOu BUILD 


ALL THESE TESTERS 


SPRAYBERRY HOME TRAINING is PLANNED to MAKI 


Train you with regular pro ip. 


Pry ae SEND FOR MY 
VALUABLE 
FREE BOOKS! 


:D FOI 
UNDER PUBLIC Laws 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
P. 


Registered Patent Attor 
. 82-A District National BI Washington 5, D.C. 
Registered Please send me copy of "Patent Guide for the Inventor” 
nd also “Record of Invention form. This request dows 
fot obligate me. 
Patent 
Attorneys 


-__State. 
(Please write or print plainly.) 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


82-A District National Building + Washington 5, D.C. 
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] FOR BEGINNERS 


NEW ELECTRIC 


MOTOR REPAIR! 


Learn Easily, Quickly at 
* “Home for only $5 


Every day. more and more 
electric motors are being used, 
BOTH in industry and in homé 
appliances. The motor repair 
expert is a valuable man in 
this Electrical Age! ELEC- 
TRIC MOTOR REPAIR, the 
big new book for only $5, 

teaches all about this fascinating 

work —quickly and easily — in 

your spare time, Explains every 

detail of motor trouble diagnos: 
repair and rewinding. 


TRAIN FOR GOOD PAY IN 
AN UNCROWDED FIELD! 
i 


Covers alternating—and_direct-eur- 
‘synchronous motors and 
‘and. BOTH. mechanical 


‘SHOWS YOU HOW eer hater ‘anew Sxactiy how Yo 
EVERY STEP = eginners who. want to learn HOW 
OF THE WAVE Sr'for'actunT wench ne! in busy’ re 


Baur anope 


There's big money In the work. The fleld Is not 0% 
Bayed on what you can learn at home 

from'this blz book, 

felt for prompt and 


rowded! 


jou ean tral 
ROFITABLE 


fce on practically any motor. Every step 

of the Work 1s demonstrated VISUALLY 

‘by more than 900 easlly-understood dia~ 5 
rama. ‘These are indexed for quick oD- 


job reference, The unigue Duo-Spiral 
ling’ divides book into 2 sections per: 
mitting BOTH text and related illus 
Hon to be seen AT THE 

SAME TIMIn: Lies open 


BORROW” iTFOR 5 DAYS 


Send coupon now. Practice trom 
ELECTRIC MOTOR REPAIR for 
9 full days. If not more than sat- 
fnfled with the ‘book, return It to 
Us. Every cent of your money will 
be cheerfully ‘refunded~and "no 
uestions asked. What could be 
fairer? You be the judge! 


6 HIRARDI 
RADIO-ELECTRONIC 
Training Books 


free iterature on Ghirardi RADIO- 
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= LETTERS 


On the Wings of Praise 
Si 


It is the wish of the Aircraft Owners and 
Pilots Association to extend most hearty con- 
gratulations to Poputar SciENcE for the 
courageous stand taken on the matter of 
aircraft safety in the editorial, “Don't Blame 
Science for This!” (Oct. "47, p. 7). 

AOPA has for many months heen urging 
the adoption of GCA (Ground Control Ap- 
proach), and we can heartily endorse the 
text and sentiments of your thought-pro- 
voking editorial. 


J. B. Hantranrr, Jn. 
General Manager 
Aircraft Owners and Pilots Association 
Washington, D.C. 


Sir: 
I have just had the opportunity to read 
your editorial on GCA in the October issu 
Please accept our gratitude for your force- 
ful championing of GCA. . . . 
Leoxanp Davin CALLAHAN 
Director of Public Relat 


Gilfillan Bros., Inc. 
Los Angeles, Calif. 


Picture Our Surprise 


Sir: 

On page 92 of the October issue, I no- 
ticed a photograph of a movie camera on a 
wheeled stand taking pictures recording the 
wave patterns of a supersonic wing. The 
caption described this camera as a 35-mm. 
camera. I believe, however it the camera 
pictured is a 16-mm. Ciné-Kodak Special. 
Am I wrong? 


Wuu1am BEncER 
fhe Bronx, N. Y. 


To Mr. Berger and the other sharp-eyed 
photo experts who were also bothered by 
this mislabeling, PS makes a blushing apol- 
ogy. The camera is a 16-mm. model. 


~INVENTORS 
Patent Laws Encourage The 
Development of Inventions 
The Rules of Practice of the U. S. Patent Office advise—unless an 
inventor is fomiliar with such matters—that he employ a competent 
registered attorney or registered agent, as the value of patents depends 
largely upon the skillful preparation of the specifications and claims. 
The firm of McMorrow, Berman ond Davidson is registered to prac- 
tice before the U. S. Patent Office. Additionally, it maintains a staff 
of attorneys able to readily understand inventors’ disclosures, to advise 
concerning patentability, and to prepare appropriate specifications 
and claims for filing with the Patent Office. 
If an inventor believes he has an invention, a search of the most 
pertinent prior U. S. patents should be made and a report obtained fi 
relative to its patentability. Where such report indicates that the 


invention appears patentable, in order to secure protection, diligence 


should be exercised in making application for @ patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-C VICTOR BUILDING, WASHINGTON I, D. C. 


| 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 


142-€ Vietor Bi 


ing, Washington 1, D. C. 


Send me further particulars os to patent protection and procedure and “Invention 
Record” form ot once, I understand thet this request does not obligate me. 


Nome. 


Address. 


tate. 


.=(WRITE OR PRINT NAME CLEARLY).--. 


PYROIL 
WEATHER 


This is PYROIL weather. When the = 
thermometer goes down, your car is 
subjected (0 a new series of threats. 
Slow starts are not merely annoying. 
They drain the battery and, even 
worse, with dry cylinder walls, it 
means extea wear, Pyroil i 

property of clinging o cylinds 
—it prevents "dry starts”—it prevents 
wear and 


Use Aircraft Py ing oil, 
Aircraft Pyroil A for gasoline. 


Manutoctured ond Guoranteed by Pyroll Compony, 
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Things that Came 
Sir: 

I have been interested in jet propulsion 
for some time. Here (below) are some 
drawings I did depicting some of my own 
ideas for supersonic ft. ... These were 
done about two years ago. At that time they 
were radical but today appear orthodox, 
showing the great strides made in aviation. 

Joun M. Gaska 


Amsterdam, N. Y. 


ay 


Whoopee—It Works! 

Sir: 
| _ Lhave constructed your model gas engine 
| from Mr. Magee’s articles (June-Aug. '46) 
and am writing to tell you how pleased I am 
with both the work sheets and the finished 
article. . .. The motor was completed just 
in time for entry into The Royal Adelaide 
Exhibition of 1947, where it won first prize 
in its class. . . . 


R. W. Extus 
| Hyde Park, South Australia 


An Ounce of Prevention 


Sir: 
So-called “scientists” . . . run hither and 
yon scaring folks out of their wits with 


gigantic fabrications of the awful blast of 
A-bombs. Here is my plan: 

1. Construction of a series of under- 
ground chemical plants capable of process- 
ing the basic foods from their natural state 
to pure concentrates... . Feeder plants lo- 
cated near by would supply from local 
“greenhouses” the necessary phosphates and 
minerals. . . . 

2. Development of special Geiger count- 
ers to provide the necessary monitoring of 
| fissionable and radioactive materials. . . . 


IN A FEW SHORT WEEKS 


48 Years of Successful Training 


Work on Actual Radio, Sound, 
Televi 
Instructors Train You by Famous 


COYNE SHOP METHOD 


Get ready quickly for YOUR FUTURE. Big oppor- 
tunities are waiting for properly trained men in Radio 
Manufacturing, Radio Sales and Service, Television, 
ound, Public Addre With COY 1 Around” 
Training, many branches of Radio are open to you. 


z NOT A “HOME-STUDY” COURSE 


ion Equipment! Expert 


} Learn Radio Fast! 


PEF Asa Coyne student 
<}} you work on real 
S) equipment in our 
Teat shops in 
Chicago — the Ra- 
dio Center of the 
8-W. COOKE World, We do not 
teach by mail. All Coyne train 
ing is given right here in our big 
Shops in Chicago. You make 
rapid progress at Coyne because 
it’s a shop course. 


COYNE GRADUATES 
IN DEMAND 


Whether you have had any actual 
Radio experience or not, we can 
train you in a few weeks for a 
better job, steady work and a 
real future in the Radio field. 


ELECTRIC REFRIGERATION 
This valuable training now included 
t] with our Radio course. 


1B. W. COOKE, President, Radie Division 


COYN Mets ELECTRICAL Souogt 


First we train you for a good 
Radio job, then help you get it. 
Coyne graduates may use our 
Lifetime Employment Serv- 
ice as often as they wish. 

If your ambition is to be your 
‘own boss, COYNE makesit easy! 
We include special training in 
how to start your own Radio 
Shop, how to get business, kee} 
records, etc., right along’ wit 
our course. Then we have Free 
Merchandising Service for grad- 
uates to solve many problems. 


SEND FOR BIG FREE BOOK! 
Our new, fully illustrated Coyne Radio Book tells 
all about our great Chicago shops and our plans 

ith facts and pictures. 
No salesman will call. No obligation, 


to help you. Packed wi 


Fina 


* plan, 


CAL SCI 
500 S. Paulina St., Dept. 18-4H, Chicago 12, Ill. 


Dear Mr. Cooke: Send me your Big Free Radio Book 
and_all the facts = 


Non-veterans who are short of 
cash can finance most of their 
tuition and payit in easy monthly 
payments after graduation, You 
may eara while learning, to hel 
defray living expenses, COYNE 
works with you to enable you to 
get the training you need. 
VETERANS! 


thorized to train those who 
the G.I. Bill of Rights. 


Disabilities 


disabilities may qual- 
‘at no cost for tultion 


also full details of your "Student 


J 
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CAPITOL RADIO 


ENGINEERING INSTITUTE 


CRE! TRAINING 
CAN HELP YOU 


EARN MORE MONEY mss 
Because it STARTS WITH 
FUNDAMENTALS and CAN 
TAKE YOU ALL THE WAY 


104 CAREER 


‘Tremendous opportunities exist 
for the career-trained. mania 
the fast-growing radio-eleetron= 
k 400 ARE 


Dlications of Hroadeasting, Te 
Fiston, and. Aeronautical itadio, 


Begin training now at home 
opvort 


in 
athe ‘banis of that studied at 


im Ei one 

eaten 

oe all the way with CREL Si" i ae 

ae 

Beatin Seta eeiat 
ae 

oa 3 

ieuanaesi ean 

c 


hating Fan Mining 
Hone oie thet hie acy Terms: at ree 
inate CHER. Twenty Hon fates af bou ‘are not 


teaching “hy "home. a 
kien CHET the hacks 


CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept. 21, 16th & Park Ra N 


Veteran) 


MAIL COUPON FOR 
FREE BOOKLET AND 
FREE SAMPLE LESSON 


{eth Park Road, NW. 
deatieneay re rhe pe sme enon an yout fre 
Grates tet resinune’ Por our Meter dob in Madia: 

“iecrfing opportunities snd CiEL home sty 


OCCUPATION «1. 
(J! AM ENTITLED To TRAINING UNDER G. 
‘Cheek feta of greatest interest: 
| ibionurctnoxics 

F MMOADCAST AND TELEVISION 


AERONAUTICAL RADIO ENGINEERING, 
RECEIVER SERVICING [] INDUST. ELECTRONICS 
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3. Development of a complete system of 
distillation plants capable of supplying 
enough decontaminated water for the en- 
tire U.S. 

4. Manufacturing facilities capable of 
turning out millions of small Geiger count- 
er outfits to supply any and all needs of 
individuals, villages, kitchens, etc. 

5. Provide necessary counting equipment 
for all water systems. . . . 


¥ 


C. G. Bacon 
Scotia, 


Another idea would be to build enough 
big rockets to transport the nation’s 140,- 
000,000 people and their chattels to the 
moon. A better defense than either plan, 
however, would be to maintain peace. 


More on Mailboxes 


Sir: 

Lest some of your readers find themselves 
on the wrong end of a government regula- 
tion for attempting to imitate those colorful 
mailbox designs (“Dressing Up the RFD,” 
Dec. '47, p. 128), I quote a letter from 
J. M. Donaldson, then First Assistant Post- 
master General, who explains that the Postal 
Dept. now only approves rural mailboxes 
of a standard, all-metal design: 

“The boxes are built for the greatest con- 
venience of the rural carriers and the great- 
est protection for the mail. The Department 
desires, as far as possible, that patrons use 
these standard boxes. During the war years 
when metal was not available, the restric- 
tions on mailboxes were lifted in order that 
some receptacle would be provided. Now, 
however, it is the intention of the Depart- 
ment to require standard boxes from all new 
patrons and on newly established routes. 

“Patrons of the rural routes will be en- 
couraged to replace the present unsatisfac- 
tory boxes with standard rural boxes as 
quickly as possible. If patrons make their 
own boxes, they must conform as closely as 
possible to the approved type of box, and 
the completed box must be satisfactory to 
the postmaster before mail will be delivered. 

“The approved boxes may be beautified 
in any manner the patron desires if it does 
not interfere with door or signal flag.” 

CirTon ApBorr 
Western Ways Features 
Tucson, Ariz. 


Oh, well—there’s always paint. 


WHICH ONE WOULD YOU 
PICK FOR THE JOB? 


Dear Sir: 


I saw your ad in the 
‘Times and hasten to 
answer it. That's the best 
job offer I've seen in a 
long time. 

T've been knocking 
around from job to job 
in hopes of finding one edge of automobile con- 
that suits me. This looks struction, maintenance, 
like itt operation and repair. the 

Let me know if you can use me. raining has carried me 
I've got eight years’ experience in all top in my present position. Two years 
kinds of repair shops, ago, T wae pit ia charge of gu tres: 

op. 
HEALERS Onno ae? tell you T've done a good job. 


Yours truly, D M. Guay Yours truly, CO ackard 


You'd pick the man with training, of course. Most employers would, 
too. In fact, training is one of your biggest assets when you're looking 
for a new job —or aiming toward advancement. I.C.S. can help you 
obtain the training you need to get ahead. Mail this coupon TODAY! 


Ihave the practical 
experience—eight years 
of it. What’s more, an 
L.C.8. Course in Auto- 
mobiles has given me a 
thorough working know!- 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7700-L, SCRANTON 9, PENNA. 
‘Without coro obliention, plese and ma al prises about the course BEFORE which have marhad X: 


‘Chemistry Courses 
12 Ehomeat Exons 


ingerina, Arohitec- 
ining Courses 


Cer 
Plumbing Courses, 


Aeon eaiee 
Cietrigeraton cyt 
ae ome Address. 
Cy. State 
ee Preset Poin = Werhng Hours AM te. Pm, 
‘Special utn rates to members or he Armed Force. Special acount ts Waié War It Veterans. 
canadian reson end coupes to Internal Crenpender | ti, Monel 
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‘There is a vost new world of opportunity for the man 
with imagination and mechanical aptitude Its com- 
bined in the modern, fascinating field of Industrial 
Design and the long established field of Mechanical 
Engineering. It is a world of new ideas and new prod- 
ucts demanded urgently by industry, business, and the 
public, Rich rewards await the man who adds design 
practice and engineering knowledge to his own crea- 
live ability and originality Never before has the 
demand for this type of trained man been so great, 
throughout all industry, 


Learn in 2 years 

Now you can prepare for this Held in only 2 years. 
Intensive, practical training is given by the same meth- 
ods already proved outstandingly successtul in North- 
top Insitute's 2-year Aeronautical Engineering course, 
‘A thorough mastery of engineering techruques is com 
bined with abundant practice in actual Product Design. 


Train at Northrop 
birthplace of the famous Flying Wing 
‘and other outstanding design and eng 
neering achievements. Here you receive 
{your training in the midst of a teeming 
enter ol important research and devel: 
ment work Here is training that is con- 
stantly kept in step with engineering progress. Here 
ning guided by prom- 
For complete details on 
‘your opportunities, with Northrop training, send the 


coupon. 
NORTHROP 


‘APPROVED FOR 
VETERANS 

fechnical and Aeronautical 
INSTITUTE 


Pete sand me the inate cals cod comea 
information, including starting dates of classes. 1am ff 
interested in 1 

[Mechanical Engineering [) Aeronautical Engineering 

{D Aircralt and Aircralt Engine Mechanics (ASE) 


Tone 


1 
Check one: (Veteran Clin Service ()Gwilion $1 
Lessee sesame 
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“Housing Cost 
has brought re- 
newed hope to young people trying to get 
the courage to build a home of their own. 

We have a lot that slopes both north and 
south with a wonderful view to the north 
from east to west. I can think of no better 
way of taking advantage of these features 
than by building the house you show. . . . 

(Mrs.) Dororny Brown 

Calgary, Canada 


Sir: 

I would like to take issue with your ar- 
ticle, “Housing Cost Cut By New Cubic 
Unit. 

The point that first prompted me to write 
is the obvious error in the description of 
photograph No, 2 in which it is stated: “It 
takes this man from three to five minutes to 
slice each tile to make it fit.”. We would be 
glad at any time to prove that a 4 x 5 x 12- 
inch vitrified salt or ceramic glazed tile can 
be cut in two in 25 seconds. . . . 

Secondly, under photograph No. 3 you 
say: “. . . see how many tiles had to be cut 
around the doorway and fire extinguisher 
niche.” I have been studying it for several 
minutes and so far can't find any. . . . 

Rosert G, Evans 
Clipper Manufacturing Company 
Kansas City, Mo. 


Look again, Half units were used at sides 
of doorway, but the above picture, repro- 
duced from the one appearing in the article, 
clearly shows the number of tiles that had 
to be individually cut around the fire ex- 
tinguisher niche. As for the cutting time, 
PS was referring to the entire operation of 
measuring, cutting, and fitting, which can 
run to several minutes per tile. 


ADVICE 
for the INVENTO 


‘The United States Patent Office advises the inven- 
tor, unless he is familiar with such matters, to em- 
ploy a competent registered patent attorney or 
agent as the value of patents depends largely upon the 
skillful preparation of the specification and claims, 


R 


PRELIMINARY STEPS foward PATENT PROTECTION 


The Evidence of Invention form mentioned 
below is offered as a convenience to the in- 
ventor in making his disclosure of invention. 


The inventor should date and sign his dis- 
closure and have it witnessed by two or more 
persons who are capable of understanding his 
invention. The disclosure should then be 
mailed to the registered patent attorney or 
agent whom he selects to assist him. The dis- 


closure should be accompanied by a letter 
authorizing the patent attorney or agent to 
conduct a preliminary search in the Patent 
Office among previously granted U. 5. 
patents for similar types of invention, ‘The 
patent attorney or agent then prepares a re- 
port of the probable patentability of the in- 
vention and recommends the further course 
the inventor should take, provided the report 
indicates possible patentability. 


Victor J. Evans & Co.... has a staff of experienced, regis- 
tered patent attorneys available to assist inventors in the prepa- 
ration and prosecution of their cases before the Patent Office. 


‘The coupon below is suggested as a convenience to the inventor 
2+ + EVANS & 


in starting action on his invention. 
( O.c * 8° 
. 


: Vb. Vt. Grane , 


REGISTERED PATENT ATTORNEY 


VICTOR J. 


s 34 MERLIN BUILDING, WASHINGTON 6, D. C. = 
. ° 
Please send detailed patent information together with convenient 
© "Evidence of Invention” form. 7 
° Name © 
© Address e : ican 
© City and State... J 
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Weakling 


who became “The World’s Most 
Perfectly Developed Man” 


“T'll Prove that YOU, too, 
can be a NEW MAN!” 


Castes lily 


NOW, el, wt img 
[2S etcrioran 
soli BO BE 
eet 
llama StaStang ST 
Fosecee tema oes 
ile ek tet 
eT area ae 
Se eee Aad 
iat AALEEAC 
ove Dyeenie 
iad eu i 
Pena tets tse 
pitino me 


I've seen ‘my, 
Dynamic. Tension 


hundreds of weak, puny men lato 
Atlas Champ 
Only 15 Minutes a Day 


Do you want big, broad should- 


omach 


Fidged with bands of sinewy muscle 


vd a build you can be proud off 
Then, just-give me the opportunity to prove that “Dynamic 
Tension’ idwhat you need, nt % Prove that "D7 


No anda of maybe.” Just tell me where 
ant handsome," powerful musi, ve you fat and fathy? 
Grakiny and” ght? Are you short-vinded, 
Hold’ tack nd, Jee ‘othets walk off with’ the preciest 
ie rac 4 ng sete for detail shout “Bynamic 
Fenian and le ‘can make you a healthy, confident, 


is an_entireh 
s ‘Retwally fun! 


Send for FREE BOOK 


{NATURAL method. 
is enough to show 
"Dynami Tension” 


CHARLES ATLAS, Dent. 1A, 
{18 East 23rd St, New York, N.Y. 


Lene beget ee Tgerepe sorenie Tes” 
wi Rh Meee Ret are of seman a 
eared tees inpeater Eat ort 
feb oa ar ac eas 


Name. 
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Do You Make These 
Mistakes in English? 


MoUs PROvITS 
Uiprie CAPITAL REDE 

PREVIOUS  EXFERIEN 

GOWN! SAMPLE rk $1.00. Canadian 31,50, 
PLASTIC ARTS STUDIOS, Route 5, Dep. 45, Muncie, tnd. 


LEARN LANDSCAPING 


Profitable eatger—absorbing hebby for men 
find women’ Thorough. home-at 


MONEY. 
MAKING 


TRI-STATE COLLEGE 


8.5. (Deeree in 27 month ip Enclneering, (7 tranches), Bus, 
amine Acts. and Sec. Science. Graduates successful, 
pt.‘sen. March, june, Write for catalog, 46 
‘Angoia, 


learn BAKING At Home 
Sates 'y one of Ameciny Sian. ‘industries In wages, ¥ 
1 Fuofough: base nome aouree fo 
inyy grand foundation it you have soutade, write fo FY 
“EE “Opportzmicats Commerlal Hang A> 
‘atonal ang Senco, 1318 Mich, Aven, Dopt.1981,Chleago @ 


Photography] 


OF 
PLEASURE or PROFIT 


Learn at home. Spare time, Practical basic 
tablished school. Many 

‘Send coupon 

below for free booklet, "Opportunities in 
Modern Photography”"and full particulars. 


a*¥ 


Profit Through Training in 


Prepare at HOME or in our CHICAGO LAB- 
ORATORY to get REAL MONEY, a BETTER 
JOB, or a BUSINESS OF YOUR OWN... . 


snes is helping men... and young men . .. get into 
ing future in the highly profitable fields of RADIO. 

INICS. During the past sixteen years we have 
rained many men who desired better jobs or businesses of 
their own, We can effectively provide you with this same 
opportunity either in our new. modern Chicago laboratories 
or in the privacy of your own home. 


If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send Government wil pay cot of either waning 
you modern, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 7 HIS OPPORTU! 
{instructors in the country. Fill in coupon below and we shall 
send you, absolutely FREE, full information about our pro- 
gram of building men for better opportunities in RADIO- 
ELECTRONICS. DeForest’s Training, Inc. also includes in- 


8 et 
, Benes ing 
struction in FM Radio, Television and industrial Electronics. Searing ae H 
If you prefer to remain at home, you receive eight (8) big hes te ie : 
kits of radio parts and assemblies rom which you can work Bec show me how ! may get started toward 6 good jb ora bu 
out dozens of fascinating radio cixcuits to gain practical ex: saw at my oon a Rodoecronie 
perience in your own home. In addition, you recefvea 16mm 
Motion picture projector and 12 information-packed reels of 
fim whieh help you learn faster. easier. You also get mod- 
ern looslea lewwons with handy fold-out diagrams. 
EMPLOYMENT SERVICE 
hep ypu complete your tig or eect Ergin BO ARC i 
reed gcreet Tow talent exc seats Reese Mesa Sh tre] He dered Yor a dr 
pon below today do not delay. Otvatenc: O Sorts! H 
” 
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GOVERNMENT 
JOBS 


we 


Start as high as $3,021 
A YEAR 


(Veterans Get Special Preference) 
Get Ready Now for Next Examinations 


City Mall Carriers, Post Office Clerks 
Clerks and C 


riers now get $2.100 the first year of regu- 


Open Carriers 
be promoted to other postal positions paying as bigh 
2100.00. 


fear of regular 
teenth of each 
ay I automatically 
> Fa 100 nnd $3,an to large oreanten 
‘be had to Chief Clerk at $5,000 a year. 


first 


Mivanee tay 
Men 18 to-43. 


3 Days On—3 Days Off—Full Pay 

Railway, Postal Clerks on long runs usually work 3 days 
and have’ 3 days off duty or in the same proportion. Duriag 
this, ‘off duty: thelr. pay continues Though they were 
Working. “They ‘travel on @ pass when on business. When they 
row old, they are retired with a pension, 


Many Other Positions 


Many other positions are obtainable. Rural Carriers—ste- 
nographers “Patrol lnspectors—Assistant Statistical 
Glere—ete, Those wishing these positions should quality at 


Get Free List of Positions 


Fill out the following coupon, Tear it off and mall It today 
NOW" at once: 
"This can result In your getting a big-paid government job, 


FRANKLIN INSTITUTE, Dept. S81, Rochester 4, N. Y. 


Rush to me, entirely (ree of charge (1) a full description 
of U: 8. Government Jobs: 12) Free copy of ilustrated 32 page 
Book, “Mow to Geta U.S. Government Job” with 13) List of 
U°S! Government Jobs; 14) Tell me how to prepare for one 
of these Jobs. 


Name. 


Address 
Use This Coupon Befor 
Write or Print 
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NEW EASY WAY TO MAKE 
MONEY ax HOME 


YOUR COST ONLY Sc 
YOU GET $5.00. 
FULL OR SPARE TIME. 


FREE FACTS. 
Beit for's8:008 Thi 


KIKTAVI COMPANY, Do 
8620 So. mutheten 44, california 
FREE 


LA Boox. [lai 


Write today for FREE 48-page book,""THE LAW-TRAINED MAN,” 
which shows how to learn law easily in spare time at home 
through the Blackstone course prepared by 60 well-known law 
authorities. We furnish all material including. 18-volume 
Modern American Law" library. Many "successful "attorneys 
among our graduates. LL.B, degree, Moderate cost; easy 
terms; Money-Back Agreement 
BLACKSTONE COLLEGE OF LAW 


Ave.. Dept. 121, 
Ss "Camesponaenee Taunton Founded inn1636 


aad A RTOONS! 
SSpss 


|. CLEVELAND, OHIO 


INSTITUTE OF APPLIED SCIENCE, 1220 Soups hve. Oapt 1961, Ching 40, 


ANALYZE HANDWRITING 
Illustrated Lesson FREE 


and Grapho Analyst 


BGI “imes Witt 


NEW YORK OUTLET & SALES CORP. 144 Chambers St. N.Y. 7 N.Y. 


What Every Mason Wants 


We have Important Masonic books for 
Chapter, Comuasndery, 


USED THE WORLD OVER 
of books and rituals for Masons, 
‘of Pyihias, Knights of Columbus. ete, 
EZRA A. COOK, Publisher, P. 0. 796, RJY, Chicago 90, Ill. 


SECTRICI CITY 


hal 


in a FEW SHORT WEEKS 


Why Spend Years Preparing for a Good Job? 
Train Quickly at COYNE—Be Making Real 
a at a Others are Still Puttering Along! 


8.W. COOKE 
Not a “‘Home-Study"’ Course 


ELECTRICAL AND RADIO SCHOOL 


500. Paulina St., Dept. 18-73, Chicago 12 
4 


erry. STATE. 


STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 
larger earnings, and are bigger successes in. business and 
Buble lite. Opportunities NOW greater than ever before. 
Bend tor our Catalog, 


ARTS and SCIENCES 


Susiness “and Commerce; Accounting: Mathematics; Bia 
tistics: Agriculture 


ENGINEERING 


in Electrical, Civil, Mechanical, Drafting, Archl- 
Steam, Aeronautical, Radio, Structural, Mining, 


whemical, ‘Diesel, Automo: 
Conditioning Engineering. 


LAW 
COMMANDO-TOUGH [feetaretets 
OR IT WON'T€OST YOU A CENT! MeKintey:Mooevelt Incorvera 


ys George F. Powett worio's 


GIVE ME 10 MINUTES A DAY 
Learn My Time Tested Secrets Of Strength 


tt 
Bile, "Refrigeration, ani 


18 Hornbrook, 
in Commercial 


ELECTRICAL TRAINING 


Intensive 32 weeks residence courge In fundamentals of indus- 
trial iding radio, electronics, Pre- 
is. Approved for veteran 


pares for tech 
Training. oth year, Write for 


BLISS ELECTRICAL SCHOOL 
7600 Takoma Ave., Wash. 12, D.C. uty 


TURN YOUR LONGHAND INTO 


SHORTHAND in 


Weeks at Home 


TO BOOK 
Tene soe nee 


FREE! 


For Store Fronts and Office Windows. Anvone 
them on Free Samipes. Liberal Offer to general 
METALLIC LETTER €0., 441 N. Clark, Chi 


EE in N LETTERS 


1 ettte of phyla ators Dap. PSST 


| pee yc ae Sct nant ig ‘icate 4 te 
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GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


are sass tn the 


modern Radio, Television an 
a 


pay 
isi ad, 
‘ete, ‘National Schools 
fethod. Home Study" Course, ‘with “newly 
id equipment, can train you in your spare 
for these exciting oppor- 

wen’ proved by, the remarkable 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes not only 


a enjoy. 
Berform, more than, 100 experi- 


‘other ‘units 
sown above tell You 
More about it--send for them 


today: 
NEW PROFESSIONAL MULTITESTER 
INCLUDED This versatile testing Instrument is 
portable and complete with test 

fends, batteries and tubes. Simple 


te trouble and adjust the most 
Gelicate circuits. You can use the 
home or on service 


GET THE DETAILS—SEND THE COUPON 


Learn 


ton ‘of 


National Schools, Dept. 12-PS 

2000 ‘south Figueroa ‘Street 

tos Angeles 37, California 
Mail me FREI 


fand diagrams 
id'tested in our Own sho} 


e books mentioned In 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for over 40 years, 


train you for today’s unlimited opportunities in Radio 


‘our own engine 


NAME. 


ADDRESS. 


AGE 


STATE 
World War it 
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It’s YOUR future—Make the most of it! 


-——-7SEND FOR THIS 
aes P 


Start now to earn 


the bigger pay in 
electrical repair 


< AS there ever such an 
we cA 
wid at top-ngich wages? 


fen! iibrary. You"ean too! 
THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols., 1826 pages, 1724 illustrations 
" wiring or motor Job. 


3 jon, motors. one 
Book is fui of trouble-shooting charts that show’ ulckiy 
es, specific remedies, ete 


Take the first step toward improving YOUR future— 
Mail this coupon TODAY 


ico—easy payments—FREE trial 


room-—Both G.1, Approved. 
itlustrated book pomehi ‘his steal 
WEAVER SCHOOL OF 


mihi 


Peng Hd isa iy, Ma 


No money down—special 


“How to Make Money 
|| With Simple Cartoons” 


ho likes Yo draw should have, It Is free; 
ly 
CARTOONISTS’ EXCHANGE 
Dest, 191-0 Pleasant Hill, Ohle 


gepanee, tha epete iTbear 


Big Money for Workers 


In Home or Shop 


..to go to College? 
.-or to enter a Profession? 


CORRESPONDENCE COURSES IN 
RADIO ond ELECTRICAL ENGINEERING pitt 


+25 


Ay. get aurnbere_ you pracieally MUST. ah 
wittef™ yeu" fevoop Hmoled lg 
ime and abilities | 

oi work 


TALK- SING thre yur oun rade 
AoW RICROPHONE 


‘American Schoo. Dept. H146, Drexel Ave. at 58th St.. Chieago37 


n: Send me FREE EMPIRE RADIO & TELEVISION CO. ‘ 


NEW HELP FOR 


RUPTURE! 


is the amazing book which is helping many rupture sufferers. 
ONLY $3.00 postpaid. (Sent in plain wrapper.) 


BRADNER PUBLISHING CO.  stcastsndnin. 


Aves 
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THC AL APPUUANCEREAN 


LEARN IN 
YOUR OWN HOME BY 
BUILDING, TESTING, REPAIRING 


‘© Learn this fascinating, big money-making business. Repair all 
jances, Millions now in daily use will 
ly require repair, Thousands of new appliances sold daily 
in all parts of the country! These unlimited prospects mean you 
will always have places to do profitable jobs. If you are mechani: 
cally inclined (can hold and use tools), you can qualify for this big 
steady-paying feld. It is not at all unusual for appliance repair- 
men to charge on the basis of $5.00 to $6.00 an hour! WE TEACH 
YOU EVERYTHING! What trouble to look for, how to detect it 
and how to quickly repair the appliance! Our course is written in 
simple, easy-to-understand language, is profusely illustrated with 
photographs and drawings and shows you each and every step! 
Also shows you how to build the power tools you need. Our FREE 
advisory service is yours for LIFE! Should intricate technical 
problems arise or the need for a special repair part, simply call on 
us! We teach you how to solicit business and how to keep it com- 
ing to you! Not a theory course but a 

ness course written by and used by repairmen the country over. 
Price of course is 80 low the repairs on your own appliances 5. 7. CHRISTENSEN 
should pay for it many times over. President & Founder 


@:7 New Electronic Kit Does All! 
AND BEST OF ALL I’LL SEND IT TO YOU 


* Knowing how valuable Practical Shop Training Experience is, particularly 
ical Field, T will send to you the CHRISTY ELECTRONIC KIT. 
went to you completely unassembled, together with detailed 

structions on how to assemble this portable all-purp: 

trouble finder! Read the partial list of its multiple uses |i 

‘and realize how valuable and helpful such a kit will be t 
Every part is sent to you including the lightweight case. precision 
meter, Jacks, etc., etc., even down to the very last screw’ In 
addition to’ the practical electrical experience just sssem 
bling this kit will provide, we also include complete in 
structions as to the many, many ways this delicate 
instrument can be used by you, It took us years of 
‘academic training and years of hard work to 
obtain the knowledge this kit will give you. 

‘The combination of our Course and Elec- 
tronic Kit will go a long way towards 
ASSURING YOUR SUCCESS, 


MODEL 390 TESTS 


© Current © Refrigerators, SmRsere SUPRLY€0: 
Consumption Radios 2835 N. Central Ave., Dept. D-6001 I 
© Heat Controls —@ Irons, Fans Chicage 34, Illinois 


& a kere t Please send me fre illustrated literature about 
weelts emuneed TRICAL APPLIANCE REPAIRIN( | 
© Mot © Mol 
Windings # House Wirin Name ~~ | 
© Shorts ete. 
Address ! 


' 
City. State, 
aa Sea aa 
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1S YOUR CO rene 


ae | } a 

é sod NOC VETERANS 

Mambers WATIONAL COUNCIL TECHNICAL SCHOOLS 
(GAA. Instrument Hepat Station Mo, 128 


([MAIL COUPON BELOW FOR FREE BOOKLET | 


© American Sehools of Alreraft Instruments 


Seki panes eroipe aeertolaeg Scocopsoel 
> VETERANS provid unterCi tutor hgh 


an. i 


€ > 
Tecumncan 


Be A MASTER PLUMBER 


Earn$15To$50 ADay 
DON'T ENVY THE PLUMBER—BE ONE 


ast Soca wit ure ert 


nice ARI ‘Write nowt 


UNIVERSAL PLUMBING sguooy 
HOLMES STREET ISAS CITY, MO, 


|ANY BOOK IN PRINT 


Delivered at your door. 
rd authors, ‘ew book 
Hon, “reference, medical 

‘Setranteed 


pay porters. Stand 
chanical venir 
Bend for Cl 
Vrlte for our great, ustrated book 
“hort course fn itorature 
‘The buying wuide of 360.000 book Lov 
it you write mow—today! 


ene. Fasees aaby” Ser wean: Aviee Emene 


LEAR Mov 
PROJCGNON 


— = 


Nameters 
‘inch. diameter. steal 
Tei 


OLD coLD JEWELRY WANTED 


Dental gold teeth, plates and brides with metal attached, 
gold jewelry. immediate payment. and 
ser to you or Your friends upon request, 


fow Any AUTO REPAIR JOB 
Can Bea Pysh-Over'tor Yous 


IN LESS TIME — 
WITH LESS WORK — 
AND MORE PROFITS! 


‘oToR's new AUTO REPAIR 
MANUAL shows you how 


to service and repair ANY part 
of ANY carl Now you can lick 
even the toughest jobs when you 


have this amazing Manual to 
make your work easier! 

‘Every job on every car built 
since 1086 is explained as simply 
as A-B-C, Clear, illustrated in 
Structions’ lead you step by step. 
NOW you can tackle ANY’ job 
from carburetor to rear end-and 
do it quick, easy, right, the FIRST 
time! Just look’ up make, model, 
and the Job in the quick index of 
MoToR's AUTO REPAIR MAN- 
UAL~and go to work! 


ONLY Manual of Its Kind 
‘No wonder this manual ts used 
by the U, 8; Army, Navy, trade 
and technical achools everywhere, 
find thousands of successful auto 

Bervicemen 
"To make this great book pos 
aible, the engineer-editors of 
MoTOR Magazine condensed all 
the meat from 160 official factory 
manuals for you. They dug out all 
‘mad 


sure every word 

‘and put “the whole works 

this One great, handy bookt, 
MoToR’s AUTO. REPAIR 

MANUAL is 9 big book: 856 large 
faxes, 854 X 11 inches, bound in 

Bturdy covers. Nearly 200,000 ser~ 


Same FREE 7-Day Offer Applies on 
MoToR’s Truck Repair Manual 


Bephes Stiecs uses, 1825 


‘vice, repair, adjustment, replaces 
ment, tune-up facts on every car 
Baile from 1935 to 1946! 


Over 1,000 Pictures! 

More than 1,000 cutaway pho- 
tox, diagrams, “drawings, charts, 
SHOW. you what the clear text 
TELLS you!’ No wonder thou- 
sands of men call this amazing 
book their Auto Repair “Bible”! 
No wonder it will save YOU 
countless hours of work—and help 
you make MORE MONEY from 
‘uto repairs! 

See for yourself—without cost! 
—what a work-saver, time-saver, 
and “lifesaver” MooR's AUTO 
REPAIR MANUAL will be for 
you! TRY it FREE~for 7 days. 
Learn first-hand how it can pay 
for iaalf the frst few times you 
use it 


FREE 


7-DAY OFFER 
SEND NO MONEY 


Just mail coupon below—withe 
out" money! When the postman 
Brings your book, examine it thor- 
hhly. Make it show you what 
is got! Unless you agree this is 
the greatest time-saver and work- 
javer you've ever. seen — return 
book in 7 days and pay nothing, 
Mail counon todayt “Address: 
MoTort partment, 
2A. 672 Madison Ave, New York 
22, "New York. 


Rash 
MoToR's AUTO REPAIR MANUAL. If O.K. I will 
Femit #1 in 7 days. (plus 380 delivery charge). the 

i ‘$7 monthly for 2 months. ‘and a Anal payinent of Bbc one 

“ Trouth later. Otherwise I will return book postpaid in 


‘on Every Car Built Since 1935! 


Nearly 200,000 service and repatr facts on all 
seve makes: 


ook Dept., Desk 2A, 572 Madison Aye. N.Y. 22 


at once: (Check bex opposite book 3 


Hee, remit $8 cash with ot 


ieft) if OK. Twill emit #2 in 1) 
‘monthly for 3 months. plus 3se delivery charge with 


payment. Otherwise i will return ‘book postpaid: In 'T 


Print Name...-sesees 


eign price, remit $10 cash with order-). 


Tact 


ranuary 1948 33, 


Learn this 
Profitable 


IN 90 DAYS 
AT HOME 


Money-Making Career ‘ooen 
to Men and Women, 18 to 50 


undedsof ren and women betes 16 and 5? mabe $10 to $8 in 
“day kivint selenide Swed e and 7 


athe, Many" est 
‘carn, ‘Bein your’ training at ooces 


A tomy ‘Charts & Booklet me 


ei 
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ARITHMETIC MADE EASY 


Amazing palm-size adding machine doe 


riche or’ COW plus portage 
‘Money’ buck it 
‘Leatherette 

‘tdaitional 


mre 
"tbe 


B ATTERIES —START 


=a Inctory at home ke batteries 
into new: Yatest achievement. Weis 
fnetractions and everything ‘needed. Big Proftal 


BATTERY LABORATORIES, Dept. PS, Minneapelis 4, Min, 


STAY HOME AND MAKE MONEY! 


\erowded, profession 


Established 1894, 12.62 South Market St., Boston, Mass. 


DETECTIVES 


Home Study in Detective Tyaining—Professionally Modernized 
Res opnlaed Tnatractors Easy Paymanten Wels 
irene’ TRAN 


1-Standard, 
Matisers in-a wide choice of bewutifad 
ivory, pearl, wala 

ATALOG. ‘Dentees We 


‘SPORTS, INC., (Mfrs.) 5501 Broadway, Dept.S-1, Chicago 40, ti, 


Find OPPORTUNITY Where DEMAND is Great! 
AUTO BODY and 
\ FENDER REPAIRING 
= — 


Youmen who are tiredof being rutted in your job should 
look intoa field where demand is huge—and gives eve! 
indication of growing even larger! ‘Goch a fieldisAUT 
BODY and FENDER REPAIRING. As long as there 
‘are cars on the road, there'll be dents and bumps to be 
fixed, body repairs to be made, replacements of worn or 
damaged parts! The more cars—the more WORK! 
Millions of old cars are on the road today, with fenders 
and bodies in great need of repair and refinishing. Thou- 
sands are rolling off production lines now. Within ashort 


c= time they’ll be coming into shops for maintenance. 
Here is a Trade that Needs Manpower! 
The man with ambition recognizes great opportunity here for life- 


time work, either at a dependable job or in his own business. For 
AUTO BODY and REPAIR is ind of business which can be 


NDE: 
TH started with small capital. And, w 
gprok FENDER REPAIRING, as taught 
previous experience nor high school 

heeded is a liking for mechanical work. 


Old Established School Offers Practical Training 
HOME STUDY AND SHOP PRACTICE 


oucan begin 
Job, Youenen 
any other sub- 


servicing, 
brs ANG GET FULL FACTS FREE! 
“RMR CORT, ration 2 Since 1027, UEI has trained thousands of men for new opportunity 
me pene encpepet rere repented 


‘get full facts about Auto Body & Fender Repairing, and its op- 
‘portunities. Don't wait—investigate now. Mail coupon today. 


fos ween anne nee 


{ Utilities Engineering Institute, Dept. 318-X, 
| 2523 Sheffield Ave., Chicago 14, Ill, 

‘Yes! Send me the facts FREE about the field 
checked below. 


Auto Body and Fender 
(ODiesel Engine ORefrigeration 
Welding DAir Conditioning 


INSTITUTE ner 


2523 Sheffield Ave., Dept. 318-X, Chicago 14, Ill. sitcmaton It yo ere wate 
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pRoriTs | 


costs 


APPROPRIATIONS | 


AUDITS 


POLICIES 


PLANS FOR 
FINANCING 


Become an 
Expert Accountant 


‘The Profession That Pays 

‘The demand for skilled accountants—men who 
really know their business—is incre: 
National and state leat 
Dusinew—both big and amall—mueh morein matters 
relating a Auditing, Cont Accounting, Busine 

nfeation fen who prove 
tha qualifications in this important field are pro- 
moted to. responable executive. positions —given 
Spoortunity to earn rea salariow he range from 
$3,000 to $10,000 a year, even to higher income figures. 


Send for Free Book— 

“Accountancy, the Profession That Pays” 
Why let the other fellow walk away with the better 
fob, when right in your own home’sou may sup 
josie for @ splendid frre this profitable, grow 
jtowiadge of bookkeeping unnecemary. Our free 
ikon accountancy fully explains how we train yuu 
from round up, or acording to your individual needs 
The facta about the new TaSalle training in Ae 
yet the oppor nhs Ry pre 

ich LaSalle wil send you free, se 
he man forearet to gre ahead will nd tia 
coupon'n. most ‘profitable sid to progress: it you 
ve the urge andthe will ornerease Your tacts 

clip and mal the coupon NOW. 


LASALI 
‘A CORRESPONDENCE INSTITUTION 
<M, ATT 8 ‘Chieage 5 

L would welcome details of oppor- 
tunities in accounti 

copy of “Accountancy. the 
Profession That Pays,” without 
obligation. 

DHigher Accountancy | 


Other La Salle Opportunities: 
fey nprtant feat buniess ater 
SstedinonoottheAelds below, check and mall 
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BIRDS a4) 


MOUNT ANIMALS 


BE A TAXIDERMIST —Learn by Mail 
Easy home lessons, teach you. quickly, how to, MOUNT 
Vinten ho 3 


EXTRA MON 


sient Taw Pung 


Ne Prion Trung Nera 
4 YOU URE 10 DRAW. VOU FAVE TALDST 30U CAN UeVELOR 
Taek nmi GUN oud Suet couse ON 

4 BiiNW ANSP Voc Sake, Wi POR FOROS TON 
JOHN CLINTON ART INSTITUTE, Inc. 


sruDI0 ¢ PALM BEACH rropme 


Vocational. Counselors 


Drivate practice. full or spare time. a 
‘problem 
‘TEST LESSON and 


Grapho Analyst FREE. 
‘AQLG. Ae. Wet Ble Dept 125, Sriagil, Me 


HevpKIpNEYs 
lf Back ACHES. 


Do you sufler from Getting Up Nights, Backache, Nervo 
Lge Paine Dissinear, Swolien Anes: Rheumatic Pains. Bl 
Weakness” Painful Passages” or feel old. and rundown. 
Ronworganic and noh-systemic Kidney and’ Bladder “roubles? If 

‘This great medicine. a doctor's formula, has helped thousands 
gf sufterers for over 20 years. Usually ine very’ frst dose’ of 
pater starts to ‘work Immediately to help. you in these three 
ire 1, Helps nature remove tritating excess acids, polsoneus 

“rhis cleansing action hep nature 
lp Fee 


gifecieg "on" package. Money” back tuaranteed ‘unless “Cyater 


ace Hollywood Experts wit train 


YOU AT HOME fo MAKE GOOD in 


SGLD. 


through practical 
EXPERIMENTS 
with 


MASTER HOLLYWOOD thoroughly tr 
TECHNICIANS Guide You {olivo! Bare poten ees 
RADIO TRAINING you ean im for your future in 
where new technical improve learning AT HOME 
bring students ACTUAL METH- : i B vitally F 4 


field, era's practical 


the time is 


Superhetorodyne 
hundred ether fa 


Thonts fo RIA. I storted my 
‘own radio store. .om making 
320 percent more thon when 1 
oroled —W. ETh 


OPPORTUNITIES NOW 
WIDE OPEN for 
Properly Trained Men 

estimate 400 Mont 


adio and televi- REPAIR WORK THAN YOU CAN 
built in the  jranpte 


52 Steton WCOD, Hori 

RIA. sure opened my 
eyes to big money = thanbs for 
Eroett Loncot, Clev 


Latest repo! 
MILLION new 

n sets will 
next ten 
than 72 million doilars is be 25 Year Success Record 
Spent RIGHT Now just 


ain Radio 


TURN OVER A NEW LEAF 
, ee aed one LEAVES FOR ACTION 
sady, ENLARGED 


HOW TO MAKE 
MONEY BY MAIL 


You do net 


Td 1ON 


~~ PHOTOS 


Speed Camera... 
ousandth of a secondi 
feath-snatching be 


OR BEST SELECTION...ORDER NOW! 


WOVEL-ART DIST. socio, tatyons.c 
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Learn to 
sax SPANISH 


FRENCH GERMAN ITALIAN 
Famous Cortina Method Makes It EASY 


Te Record! 
oat FREE 


(Mew York 48, M. Ys 


STAMMER? 


A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE... 


PIONEER VENDING SERVICE 
| ADDRESS ALL_MAIL TO DEPT. PS 


461 SACKMAN ST. * BROOKLYN 12, N.Y 


CODE SF SPEED © 


SHORT | il 


qurcrc] “REPAIRING CAR BATTERIES” 


At Home! Easy Too! Free Circulars! 
el Dept. S-1__ Grand Junction, Colorado 


Ottawa Self-Propelled Buzz Maste 


CLEARS LAND FAST! Powerful 7-HP motor 


‘with friction clutch for safe operation, Cuts 
down timber, brash and hedge; tarn blade 
vertically and saw logs to length. Also 5 
fSernished with pest hole di 


belt work. 
orTawa "MG. CO 1-801 Brush fe, 0 ‘Ottawa, Kansas 


Say You Saw 
It In Popular Science 


3 
R dinic Wsa 

ir FRE | A al 

wariondC Sc Nii tt ue co vocumasens 3 0) 


PLASTICS 


PRODUCTS ARE BEING 
MADE OF PLASTICS! 


orrers YOU a GREAT FUTE 


BECAUSE MORE AND MORE ni 


TEXTILE SPORTING GOODS RUBBER COMPOUNDS 


Hosiery Golf Club Heads Mechanical Rubber Goods 
Clothing Fishing Poles Kitchenware 
Furniture Coverings Lines * Bowling Pins Molds 
LEATHER MARINE GENERAL MANUFACTURING 
Shoes Small Boats Radio Cabinets 
Tooth Brushes 
Ornaments and Controls Combs 


ON AND ON—through industry after industry—thousands of useful, practical, every- 
day products made BETTER and CHEAPER from some kind of PLASTIC. That's why men and women 
trained in Plastics can qualify for a great future. YOU CAN GET THIS TRAINING NOW AT 
PLASTICS INSTITUTE, the world’s largest and finest school devoted exclusively to Plastics. 


lence de 
own ideas. 


You 
‘nd. lominate 


Plastics, You get 
ing and developing your 


AT PLASTICS INSTITUTE’S RESIDENT scneot IN LOS ANGELES, CALIFORNIA 


‘low for comy 
ing ‘under guidance of industry leads 
ided lessons. You Toor quickly, "oaal % 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
New 


’ ri 
1601 5. Western Ave. Los Angeles 6, Col 
Gentlemen: Please send me literature ond information on 


approver 


For Veterans 


avareasle 


For Non-Veterans 


Resident School Courses 1 Home Training Courses C2 


famous Home Study Course which prepores you 
. OF come to California 


dotoils 
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TRAINING COUNTS MOST 
IN AVIATION 


Get the right kind of trainin 
AVIATION CAREER at Embi 
ally known School of Aviation: 
Intensive 


You can become a flying 
A&E mechanic, Or study rai 
maintenan 

covers whole 


It's alway 
crossroads 


chanic or a ¢ 

lane ope 
1g: flight. Instruction 
Immediate enrollment. 


ful Mia 


field of aviatic 


Make More AUTO BODY 
Money in ond FENDER 
——= REPAIRS 


AUTOMOBILE, 
Techie GET THIS BOOK NOW 
MREPATRS In Your Own Home IEPTT4 
Low cost b 
QUICK -EASY 


The Help You 
Need! 


sa" business ot 
ith liute or no 

"Spel Baga aeling hook 
kinds “Thousands 
{eMail coupon. today 
money. back not fully 


233 Pictures—Diagrams 
325 Pages of Vital Facts 
Covers methods. tool m 
Nertals—Howe to get busive 
How to start your own sb 
Latest information snd. ple 


seat 
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ge OFFICE of YOUR OWN! 


LEARN NEW PROFITABLE PROFESSION ['-'s>,Ornten.ons 
At Heme in 60 Days, Men & Wests, ove Oten e 


ning. covering 
‘become LAND= 
profit or pleas 


Your regional conditions. for those who wish 

SCAPERS. DESIGNERS. GARDENERS, etc. 

ure, Write today for FREE INFORMATION without obligation, 
sr Veterans—in all States 

DSCAPE INSTITUTE. 

‘Se. Robertson, Les Angeles 36, Cal 


ARTISTS MAKE MONEY 


‘Do you lke to draw? Send name. address. age and occu 
pation for FREE ART TEST, to find out your ability, 
ART INSTRUCTION, INC. 
Instruction Bid, Minneapolis 


‘Our present metal 
‘iow. build Your own, 


postpaid $2.03. 


JAMES 8. WATERS, 3. ; 
SNYONE cat N pA AANA spec 


pO THIS PGI A 5) 


‘SHOE REPAIR 
OFFERS BIG INCOME 


YOU CAN HAVE IMPROVED No-DRIFT FM 
ta the Sensational New 1948 


144%" 
PANASONIC 
SPEAKER 


COH4355 USES ALL THE 
TATEST-TTPE Tua, 


A COMPLETE LINE OF FINE RADIOS AND 
RADIO-PHONOGRAPHS ... Available in Separate 
Chassis Like the Powerful Series 16°AM-FM Model 
above.orin beautiful Radio-Phonograph Consoles like this: 


fSYMPHONY GRAND AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW Intermix AUTOMATIC 
RECORD CHANGER 


Our, Finest! A superbly beautiful 
musical instrament... = 
mm 
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As high as 

. $3,021 Year 
to Start. 

VETERANS GET PREFERENCE! 
GET READY NOW 

FOR 1948 EXAMINATIONS 
iC! 

& Ke 


City Mail Carriers, 
Post Office Clerks 

Clerks 

1008 


yd automat= 
On year to 
month) and 


tomatically increased 
toga ia Chie Clerk at 
ich pay Gay.) Veterans 


Travel 
for 


INSTITUTE, Dept. 


satirely tree of charge 


Address 
Use This Coupon Betore You Mislay It, Write or Print Plainly 


vet? 
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popped Lathe Dogs 


SOUTH BEND LATHE WORK: 


Duat Ta Pipe Extension 

FOR YOUR CAR. 

DEEP TONE, $ 2 95 

PRODUCED BY 234 IN. OUTLETS 
Chrome Plated -- Fits All Cars 


stage Free on Money Order, Check or Cosh 
em petio, TOG PRIDUGTS G29 ay a gis ta 


GARDEN TRACTORS 
SPEEDEX AT BIG SAVINGS 


12 Yeors proved service 
on lorge and small acre- 
‘age. Complete line of 
implements 


p1047-32 WRITE FOR FREE BOOKLET 


POND GARDEN TRACTOR COMPANY 
RAVENNA, OHIO 


LASHLIGHT 


Rajuscable fe Origibally priced 
Gar rice Postbala ke 


REAL RELIEF FOR ‘RUPTURE 


‘Thousands of wearers tell 


hye] e 


D. 
The WEB Truss Co. Dept. $6, Hagerstown, Md. 


MONEY 
SAVING 


Den TRANSCEIVER 


Operation in sealed GE carton. 


Ads poutace $14.95 2 for, 


for s2f00 


fis nRaa 


tage 
for 28 It ee 


DYNAMOTORS 


eamotar A~Input 32 vl ol 
1000" volte at $7.98 
Sbipping’welgnts 72 fos 


Dynamotor B—Input @ or $ jog 


$3.95 
$150 


‘output 800 volte at'330 MA. 

Shipping weight, 30 Ibs. 

Dynamotor C—Input 28 volts, 
Volts at 60 

‘Aaa ‘postage for 6 ls. 


BRAND NEW ARMY AIR FORCE 


ASTROGRAPHS wt 


Cane 
New B20 navigation !n- Oy 


aally be ured to make 
Stood Contact printer, 
SAE pany holder, etc 


er handle ‘rein renters 
‘fiasoo, 
Rad"pontnge for 20 tba 


HEATHKIT 


AMPLIFIER KIT 


TUNING UNIT 


A, beautifully, constructed tuner 
‘est 


HEATHKIT 


TRANSMITTER KIT 


Complete, kit, for building a ane 

‘transmitter Includes every 

ribeg. cainel, 80 meter coll 
ryaial, blueprints 


see $19.50 


NO ORDERS 
under $2.00 


SURPLUS BARGAINS 


HEATHKIT VACUUM TUBE 


VOLTMETER KIT 


Bulld yourself, this, beautiful Blec- 
fronie “AC and DG ‘voltmeter and 
‘chmmeter ranges 3 ‘volts to. 1000 
Volts and to 1600, megohms. Every 
Part supplied including $2480 
Kaa postage 

for'8 tbs. 


MINIATURE HEADPHONE 


sarin a8 pe, comrtane eee 
$1.00 fae ie cts ot Be Aa 


THROAT MICROPHONE 


W'sireradt tanks, Ste Many tater: $1.00 


esting hom 


om 
satan Sri 
t Soria ining te ontang 
ges Bo snag Uns coateleg set 
BEE $1.00 sen ans Takase ae ak 
5 Sint a, ARR, 
Shoes eee 


132 TABLE MICROPHONE 


a finest built by 
Kellogg, " Taeal 


Eranemtitters sete.” PUUS Sasrees G2 QB 
‘KGa postage tor 5 Tos 


Qne of the arm 


Bulld this AG and De voltmeter 
fees ‘cont. “Includes 


fers geniators, rectifier, and 
Baunting.” Reade 9”. 3-30: 300 

‘0 - 300 VAG, instructions, 

Add postage for 2 Tbs. 
RADIO BUILDERS’ KITS 
Power supply kit to convert to army 
radios 110 VAC ae 

5” P.M. loudspeaker for army radios 
Experimenter's Kit, § Ib. of radio parts for $1,00 
Kit of 20 radio tube sockets for... 
Kit of 20 Bypass bathtub condensers... 
Kit of 10 radio volume controls, 
Kit of 10 Midget variable condena: 


Kit of 100 color coded insulated resistors $1.05 
G.E, CIRCUIT BREAKER 
sct__your electrical 


$2.95 Gitar hi 


fey 


cellent for Aoodiignts 
Fe tateene Mae olds to'8 He 


Exifees shipment only 


See} $2.95 


MINIATURE MOTOR 
34Y,D.G, glee ox 


$2.95 7 wh 


Lads 


HEAR BETTER! |#eme' to MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN, 
Be a Taxidermist. Profit and FUN. 


Western Electric 
Hearing Aids 


© Find out why thousands are enthusiastic 
about the finer hearing, new wearing com- 


Hunters, save yout v 


¥ 
FREE BOOK = 100 ne B 


Nall now absolutely FREE. rODA\ 
‘Send Postal TODAY for FREE BOOK. state AGE. 
LW. SCHOOL OF TAXIDERMY, Dept. 9391, Omaha, Neb. 


fort, provided by Western Electric's new 
all-in-one hearing aids. Send for free, illus- 
trated booklets. 


COUPON TODAY 


380-Ps1 
New York 7, N.Y. 


Tinclude my 
‘Science and Your Hea 


H cy 4 aa aE" 7] 
lark 8. Chicas, 


i - 
GNiVensac FRUTH. 3130-4 Mo 


SOLID BRASS 12 FT. PORTABLE 


RADIO ANTENNAS 


Real $15 Value Now Only $4.95 Postpaid 
FOR HOMES, BOATS 


‘ah 
"Useful for Transmitting, 


Patented or unpatented inventions, 
Sincturers, Write. for. free booklet" 
VENTION! 


Inendous list of firms who may 
| inventions. For full particulars 


RELEASE 
of YO 


Send for free booklet 


‘START A BUSINESS 
AT HOME... 


Like John Lehman, Who Says: 
The complete Fyr-Fyter extin 
uisher line gives me o steody 
income and real independence. 


Yes, capable men like John tshmont 
ill Find an outstanding opportunity 
with Fyr-Fyter. You can be your own 
- @perate in your own town and 
i build a permanent, steady 
income. No capital needed. We corry 
accounts, make deliveries, poy profits 
weekly. Thousands of prospects due 
to the vast need for fire protection. 


Do What Others Now Do— 


Wear » Form Fitting 
MILLER Truss 


, Playing, horee beck 
cg bing or 
"Yor jens cenncl of 
vito this protec: 
tien and convenience. 
yf two weeks then con- 
‘our physician betore de: 
wo Keep i 


es ¢ today for FREE 
decripive eel, Seat Spe, Satck rene 


FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


FYR-FYTER CO. dep". 92-37, Dayton, oF 


4AM poputar science 


Erne meme «ling ndomen, Peper fo ade 
in renee) gee 
prc carey hn a bar 
See cern ere oe ee 
ee a 
We tas 19 on new ames needed in U.S sy experts. New 
FIND OUT ABOUT TRAINING AND etn mal tise Sate Se 
san ate hl cman taaalet sme 
OPPORTUNITIES FOR YOU IN BUILDING Sia coupon today. FEE bgok tls hw you lary Budi Con- 
Tabled 1004, Chrgo Testa Ca orehescHlns © Rad be in ao EA EO 
leah eee stun pete ting to Heh now are tine Leam modem eotyucten methods 
Palle by eee an pees —_ eo is cy training monted gs to higher-y 
deny oy pa mis 
others, what it can do for you. Read what a 


Chicnto Tech radiates say about their work, MAIL COUPON NOW 
earings, success. Lear the rewards awaiting 
you as a trained builder—and how quickly, easi- | cHIcAGO TECHNICAL COLLEGE 
{y’you can get started. Simply MAIL COUPON | A-158; Tech Bldg. 2000 S0. Michigan Ave., | 
oe ee aie | sail’ me FREE building Lesson and information about | 
ieee | opportunities in BUILDING and how T'can tain at | 
= H 
CHICAGO | se aa, 
TECHNICAL COLLEGE], | 
A158, Tech Building, 2000 South Michigan Ave. | ! 
Chicago 16, Illinois | City Zoe... State, ! 


IMAGINE THEIR JOY waee capeorouse 
this easy-as-ABC way! 


Puays at 
"DANCES. PLAYS ON 
base tees “T can't keep 


learn’ to play Ba ate from telling you 
without tery. heen that T havea 
play all of 
the ’ popular 
songs. I have 


ing from 
S, Hot 


earned money 
fe lay po eel Playing at Ark. 
th Se short a dances. y, morn: 

ing.” 9.8, 


HES.. catit. 0 


What Instrument Would 120 irate tc ai wit ke melody of 


Te takes only a few minutes a day; the cost 


. rifing. Docs Ht sound too, good tobe true? Mi! the cota 
You Like to Play? tnd gei the FREE PROOF 6? Mall the coupe 
UST name your instrument and we'll show you how you FREE PRINT AND PICTURE SAMPLE 
ny Roquichy, easily in spare time’'at_ Fascinating dlustrated booklet azawers all you 
ive dn kono ne Htc free Frnt an Picture: Sample hon hw mel 
‘And forget all interested, fat mail coupon. V. 
Bromwick Bldg., New York 10, 8. 


50th Successful Yea 
by pre 


iow play who 
in everywhere 
covered this amazingly easy 
to learn music Now they 84 Brunswick Bidg., New York 10, N.Y. 

Lam interested in music study, particularly in the instrument 
Indicated. Please send me vour free illustrated booklet, “How £0 
Hearn Music at Home” and the Free Print and Picture Sample. 


the piano, viol 
or other favorite instru- 
laying in 
orchestras and over the radio; others — srame. nab _ 
ving music, making money ia PLEASE PRINT 
Spare or ful thousands are 
having the tin cir lives playing — Addrosr— 


Plano Accord 


OF Any Other | for their own enjoyment and the en- 
Instrument __] tertainment of their friends. Instrument — 
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Let MeProve 
/CanMake 


YOUaHUSKY HEMAN 


et me ive YOU o big, powerful build like these champs. 


You! They tome te me WEAKER THAN YOU probeby are new 


GIVE ME 10 PLEASANT MINUTES ADAY | 
and see the RESULTS for YOURSELF!’ says George F. 
Jowett—World’s Greatest Builder of HE-MEN. 
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BE YOUR OWN BOSS! 


jEA 


RN ELECTROPLAT) 


HIGHLY PAID FIELD 


NG 


Son Diego 1, Colifornia 


NU-WAY Build Your Own 
LAWN MOWER avery Type lew 
rite for fe Suy cutting 
FREE Chrvlr eee 
race $12.50 NO INCREASE 


Sees: IN PRICE 


TRACTOR-LITE MFG. CO., spurt vane, own 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER | 


ELECTRONICS 


PRACTICAL TECHNICAL TRAINING 


Train for a substantial career in industry . . . or a business of your 
own. Our time-tested Concentric System enables you to build your 
career step by step. Each 6-month course is complete in itself, yet 
prepares you for advanced courses. Stay as long as circumstanei 
until you reach the top step in your technical training. More 
538 students now enrolled fri 48 states and 13 overseas 
countries, Faculty of 72 specialists, World-wide alumni counselor com- 
mittee. Terms start January, April, July. SEND COUPON TODAY! 


MILWAUKEE SCHOOL OF ENGINEERING 


A Technical Institute 


f 
TECHNICIAN 
1 to 2 Years 


eeneeneeneeeny 


WHICH OF THESE Me 
INTERESTS Ze MOST ? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others 

Prcemeereenerrems §CHECK, CLIP AND MAIL COUPON NOW 
years. Check the coupon at 

right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
‘There is no charge, no obliga- 
tion, so send the coupon an net Met 
immediatel: BBtriness Management Raliway Fratnine 


AMERICAN SCHOO Adéress 


Dept. G146, Drexel at Sith Street, Chicago 37 F Cits---.---- 
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PAINT YOUR (Ae 


with WYPE ; ez 
Amazing NEW AUTO INAMEL 


WIPE ON Thon Brsking pray 
GET BEAUTIFUL MIRROR-LIKE 2yvR 
FINISH THAT LOOKS LIKE 
‘SPRAY JOB! ONE QUART 


DOES ENTIRE JOB! 


At ase 


MASKING 
NEEDED 


lve, ‘protest 
With WyPE 


furnlsbed. Takes about an hour 
Woltreais, to lapse, WYPE ariey Gare ig 
trtade it nimple diseciota are tolowed. Goss Ga over any otbet 
Stuors ise a seta ispbiplonihs 


‘or onder direct. 
Soh Ag NEW MONEY-MAKING 
o BUSINESS! WYPE 2 Cars 

F $25.00 each— 


ieee Gross ¥5 $260 Weekly Profit! 
‘ioe Start making BIG MONEY 
Be era ere cee 

{0 into Dusioew painting cars 
Yourslt (or hire others). Sead 
at FEE aes tneed 
jakiog plan. "Why 

pow by ordering 008 

‘Guart or moreot WYPE todayt 


g WANT A GOOD J08 
a IN saa 

Florida 

This 


‘ach winter when over a million visitors 

te a demand (or additional workers. 

© How and where you may apply. for 

one of these jobs—either before oF 
after ‘coming to this state 

© Small Business Opportunities in Florida. 

{you want's job or 8 business of your 

‘Gun in this. state— 

"JOBS IN FLORIDA” is tor YOU! 
Send for your copy today 
‘Mail This Coupon to- 
JOBS IN FLORIDA, 
P. 0. Box 2033, Daytona Beach, Fle. 
Send me "Joes m4 Fuompa"” On arrival 
{will pay postman, $2 plus postage. 
* (may return book within 10 days 
tor full refund If not entirely pleased? 
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Practical Shop Training 
In REFRIGERATION 


Service, Maintenance, Installation 


and AIR CONDITIONING 
© Domestic © Commercial @ Industrial 


Write for Details 
COMMERCIA: 
TRADES INSTITUTE 
202 Se. 20th St. Birmingham, Ale. 


«Train inthe Magic City of the Souths « 


Approved| 
for 
G.I. 
Training 


INVENTING 


You have an laventive turn of mind 
—FOR 


tor tee at bage Booklet 
PROFIT! 


‘tastita 
i 
INSTITUTE OF AMERICAN INVENTORS. 
Dept. 3.1926 Eye St. NW. Washington 6, D.C. 


INVENTORS 


The question as to whether « subject matter tx patentable 
Gan be substantially determined by a, search of the U.S 
Patont records." Without obligation. rite us for 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
905-L Columbian Building, Washington 1, D. C. 


TENTS! 


AND TRADE MARKS =| 
¢.A.SNOWECO. 


REGISTERED PATENT ATTORNEYS 
246 show BuiLDINE, WASHINGTON 1, 0. €. 


You should take steps to protect it by @ U. 5. Patent. 
Write me f dof Invention’* form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
: i 


iE YOU WISH TO PROTECT YOUR INVENTION, 


Young Man! Now You're Out of Schoo! 
YOU WANT TO GET AHEAD—MAKE MONEY 


Choose from these 5 Trades 


They Offer High Pay— Lifetime Work — Security 
AUTOMOTIVE & TRACTOR [iseuiitaMaaensmeimae 
Se wanes. pel 


ements ond technigue, drafting geometry, con- 
ELTA RL LSE fiescion ‘pions ond’ "spelfictons, ousory 


elevations, every phase. 32 WEEKS. 


Every step, from pipe cutting and threading, 
lead work, home ‘and industrial. installations, 
‘worked out in our own plumbing shop. 34 WEEKS. 


ELECTRICITY fe play mognatinm, errant elect, 


“There's an Endless Demand } sssev oe wtets 


for the Man Who Knows” SHOE REPAIR Jiteaat icc reconditening” ond 


building, under ex; 


Automotive ond Troctor Technicion 
Plu Cn Blecricity, 


gia Today! 
sie 


LEARN MEAT CUTTING Sacco 


—™ | 


ww 
a 


‘The steady, dependable trade of Meat Cutting taught easily, perience. Thousands of succeuful graduates, Send cou 

quickly by proved HOME METHOD. National School, for FREE Balleun NOW! pass a 

tatablihed over 25. years, has organised itt famous “Learn MAIL 
By ‘Clawroom, Cutting room and Retail Market 

to sound, practical HOME STUDY form tion of Meat 

"by the miracle of this EXTENSION TRAINING | cassie, Ke"othesuct! 

in Your Spare Time At Home, for a better 

Pes Dipaee sciponibllGes ot succtis anal siecle Ta'aieaes 
@f your own, Remember, PEOPLE MUST EAT! 

Buying, entlng, percentage, pricing, averting, sag 

complete meat education. For beginner or men with ex 


= a 
| Notional School of Meat Cutting Div. 062, Toledo 4, Ohio 
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AUDELS Carpenters 
and Builders 


Guides 
4vols.56 


AUDEL, Publishers, 49 W. , a ‘St., New York 10, N. ¥. 
ai paints Pelee Sets a SE od 


P.S.M. 


Say You Saw 
It In Popular Science 


ae Men... 
~<TRIPTEASE NECK THE 


wat GLOWS 
IN THE DARK 


Astounding new STRIP- 
‘TEASE NECKTIE i the latest 

age from coast to east! Spec- 
tacular new novelty tie ereation for 
‘men who demand the distinetive and un 
Usual Brings “eayps of sheer. wonder, 

‘heli admiration the en time you 
‘Wear iti By day, smart, 


extravagant ood 100k 


Saring 
‘pose in the briefest’ of costumes, 
‘mysterious and magnieent! Write 
‘today and if you doa’ agree this 
dig new neektle sensation 

a the most exclting tle you've 
it coats you absolutely 


SEND NO MONEY— 
Special Introductory Offer 
Send your name and addres, re 
Soke Rardin we Bp Fease 
ascektle by fevura a) Pay tonto 
Ris Sifey (tor st-70) pie poneane 
hid Keep, {0 ‘dtane ir ip that time 
30a srehe usrtled ‘and. de 
eturn for money back without ques: 
Sunt wee to 

SLOw In The DARK THE €O., DEPT. 451-8 
31s wcmicwioan AvE., enAGO 2, 1 
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LEARN IN THE GREAT ALLIED SHOPS 


[TOOL & DIE MAKING: Instruction in making tools, d 
‘tures, ote, Lavout and assembly work, heat treat 
MACHINIST TRADE: Shop training in setup and operation of 
mund machine work. layout and assembly. 
root a Die Desicniar Comprehensive instruction in de- 
‘Signing of tools and dies, jigs and fixtures, special ma- 
chines, special devices, etc 
IL DRAFTING: Practical training in all p 
‘and mechanical drafting, machine draw 
Sheet metal draftine 
TOOL ENGINEERING: Detalled study of Engineering Ma- 
‘terials, Manufacturing Processes, Pattern Design, Inspec-| 
Hon’ Stethods, Production Planning, ‘Welding “Methods, 
Screw Machine Engineering, etc 
‘Learn under the Supcrcivion of en Accredited tat 
Day & Evening Classer “ipproced Tor Veterans 
Send far PIE od Bulletin. 


[441 Allied Bldg. __1338S. Michigan Ave., Chicago 5, U 
ALLIED SCHOOL OF MECHANICAL TRADES 


ENGINEERING 


DEGREE IN 
27 MONTHS 


YYounauown 


FENCING fous: for: 


aeolian 


Start @ NEW BUSINESS 
Sharpen Dull 
Pipe Wrenches 


Or Add to Your Pre: 
Repair Busine: 
Write for Information, 


J. C. MOORE INDUSTRIES "3: 


and itching’ Then write 


» Bex 3583, Cleveland, Ohio 


RICH OPPORTUNITY 


a 
MQ 
Ys 


0 bal ik beni "FS. Fer Worth, Teas 


VETERANS NATION'S: 


LARGEST 
Learn this great trade 4 
and get monthly sub- EXCLUSIVE 4; 
sistance on G.I. Bill ELecTRICAL / 
at no cost to you, scHooL )% 


place for YOU in a high-pay job or your own 

All-round M.T.I: shop experience gets you ready 

quickly. Learn HOUSEWIRING, A. C., D. C. MOTORS, 

ARMATURE WINDING, POWER PLANT WORK, ETC. 

Not a “Home Study” course. Friendly, skilled licensed 

instructors. New classes start every few weeks. Part-time 
work available. Living arrangements made. 


MICHIGAN TECHNICAL INSTITUTE 
Department 


1, 2281 West For Street, Detret 16, Michigan 


Easy to Plate CHROMIUM | Mad 
GOLD, SILVER, NICKEL, COPPER 


ara eas 


TECHNICAL INSTITUTE, Dept. PS-1 


2281 W. Fort St; Detroit 16, 


CO. Send me catalog end complete infetmation. i 
* C1 tem a Gi, Send specie! information, 


OO Momied D singte. 


SEND FOR THIS BIG, NEW | 


a] FREE 


SUPPLEMENT 


GIFT GUIDE! 


save meney'-—new tr 
* “ham” rsecionsent and 


K miracle Lafayette FM tuner, sensati 


sot offering: 
a 


Michigan 


2 in PLA, 


onal buy! 


2H rich console radi with automatic record 
‘3109, 


player, under 
He selection of small home electrical 


see “i lots Fal 


NY 13 
tones 10 


Dept, KAI 
100 Sixth Ave., New York 13, N. 
‘WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chleage 26, Dept. R-29 Rasb new Sepplement & Gift Guide 4885, 
Gentlemen: Send Free Sample and Details to: 


1 appliances, 
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LINGUAPHONE 
is your Paceport 


to the World 
Im your own home, alone or in 2 
‘group, you can now learn to speak 
SPANISH « PORTUGUESE 
FRENCH + RUSSIAN 
ITALIAN + GERMAN 
‘or any of 23 other languages by the world-famous 


LINGUAPHONE 
Conversational METHOD 


1m the new language by listening 
15 of native teachers. It is amaz- 
ingly simple; thousands have succeeded. 
Educators hail Linguaphone as a notable 
advance in simplifying the mastery of 
languages. That is why so many Lingua- 
phone Se. in schools, colleges, 
universities, as an aid to fluent speaking. 


to Veterans un 
BILL OF RIGHTS 
SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 
95 RCA BUILDING, NEW YORK 20, N.Y. 


Send me the FREE Linguophone Book. 
1 am C1,.0m not () @ Werld Wor II Veteran H 


lengvege. | 
Nome... | 


! 
! 
[| ant to fear 
| 
| City. | 


Address. 


VU-VIZOR 7% 


TRANSPARENT PLASTIC SUNSHADE 


Enables you to see traffic lights. Also cars ahead while driv 
ing down pfades. Bases night driving. ‘Designed to conform to 
Contour of your car. Carefully constructed of the heavy trans 
parent plntic used in aircraft. Polished stainiess steel brack- 
Str hold shade rigid’ to car. "Will not tear ‘or rust” Readily 
Mounted on all models. Shipped complete with nil necessary 
Screws, nuts, etc. for easy permanent Installation, State make, 
model and yéar pt car 


‘Send order direct or write for literature $38.95 


NU-WORLD PRODUCTS CO. “Ss.cs2sne-" 


303 Third St., Dept. PS-1, ‘Huntington Beach, Calif. 


52 porutes rience 


SMASH 


6000 i" 


IN 324 PAGE 
Wholesale Book 
agents, salesmen 


jbers, you will And 
Book” bulging with 


Tested Money Makers 


your 


‘rst order. In. that 
Say’ the Book will not coat 
you any money. Our 
Sony aw, betore supaly ts 


- Sepleted 
12-47 Smith St. 


SPORS CO. 


Le Conter, Minn. 


BUILD YOUR POWER TOOLS 


BALL 


teri 


EXTRA MONEY casting Bookends, 
‘Cast-Kit” contains: everything 

barbie “Casting Clay 

Full instructions, Only 

$4'50 postpaid (or COD, plus fee), Valuable 40-pae 
Grate Cataion FREE. 
DDWINMEL CRAFT SHOP W.Va 


STARTED 


ni 


the unworthy often have the gr 
riches and happiness. ‘The best, smartest, and mo 
dustrious people often have only pain, poverty and sor- 
row. Why? Thirty years.ago, in Forbidden Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty- 
one years of travels in the Far East, Sick then, he re- 
gained health. Poor then, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
what he learned, and offers tosend a9,000-word treatise, 
FREE, to everyone who asks promptly. It 

to the POWER that KNOWLEDGE gives. 
no obligation, Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept. 12-E 
213 South Hobart Blvd, Los Ang 


yur training at Chicago 
Sea, provides ‘neaval 


log,sent Free! 
Chicago Tech, founded 43 
how occupying important pl 
ing combines 


exree) courses. Saving in 


, April, 
Bet infor 
ange for 
on and accom~ 


tmodations. 
CHICAGO 

TECHNICAL COLLEGE 
W8T Tech Bldg 


‘So. Michigan 
‘Chicago 16, M. 


ite ‘and for permane 
Siany other cultural and secrestional advantages described in G 


‘laces 


iy and ipractice in 1 year, 2 year, and 3 year 


i Approved For time Sarens ak : eee 


G. |. Training 


Tech in the Nation's industrial center, 
opportunities for part-time employ 
nt positions upon graduation. 


‘ago, has trained thousands of men 
in industry the world over. ‘Train- 


MAIL COUPON TODAY 


Chicago Technical College 
A-a7 Tech Bide. 2000 So. Michigan Ave, 
Chicago 1 


Please vend tne without obligation free booket on Time: 
Saving ‘Technical Training. 


Address 


! 
I 
| 
| 
| meme. 
I 
| 
I 


City. 


meats 


[ne 


MAKE‘ MORE 


‘ONE Y 


Applying or Selling 


CORKSTONE 


‘A General Purpose Mognesiom Onychoride Flooring 
THE MODERN PLASTIC FLOORING 


FAs 
To arrty 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


200 Block S. Franklintown Rd. Baltimore 23, Md. 


Learn 
EASY! 
QUICK! 


RAY PAINTING 


MAKE MONEY 


Doing Work You Will Like 


gpk 


Mail Coupon for Quick Delivery! 
Back If Not Satisfied! 


SPRA\ 
PRINTING 


Bide poe 
Sit ees 


ALSO NOTE THESE OTHER VALUABLE DRAKE BOOKS 
No. 2 House Painting Methods—with Brush and Spray gun. 
400 ‘pages, over 150 illus. and color chart Only $2.80. 


No.3 Wood Finishing, Plain and Decorative. 360 pages, 
onlys2.80. a 


‘4 Cyclopedia of Painting and Decorating, 350 pages, 
268 ifus Onis" $3.80. stg 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
540 Martrations showing. inde. views 

id buses Cons fot ail service Jota 
MATS SETa ts nrg ft ‘aetstance tor Youret Smoty 


_PAY ONLY $1.A MO! 


500,000 SURPLUS 


“LENSES: 


for “BARGAIN 


2a. Ay aLvD. 
$0: O2ONE PARK 30. he 


A. JAEGER 


New ADVERTISING MACHINE N 


Will Increase Your BUSINESS 
Learn how thousands of business 
men, in every line, in 
Jeales inspite of co 

1¢ messages—printed and ‘iiustrated 


‘with 
afew 


minutes on gov/nt post cards ~ with amazing 
“ated CARDMAST! 


rER, Your “today's™ 


Baie to last for yeares 


yw price, sold direct. 
Guaranteed, five years. Send name today. 


STORES NOMES FARMS, 
sit 


“ose 


van 


ew BIRDS 


7 Tan SKINS, make up FURS. 
Be Taxidermise. Double sour leo! fun We 
t % ‘youstHome, Mount Birds, Ani 


ALL 
ara 


Say You Saw 
It In Popular Science 


U. $. SURPLUS 


BARGAIN 


LY CO. Dept. PS 1 
1522 S. Michigan Ave., Chicago 5, tl. 


Would You Like To Work 
for Yourself? Then Learn 


ELECTRIC APPLIANCE 


Repair & Service 


OPEN YOUR ge uaronert prea’ a oor I Include 
OWN SHOP oy nen working "wiih their 
rn A BIG KIT 
— Be Independent! iw of Special 


yw ‘s 7! 
‘electrical appliance service and repair. 


ECSESP es! LEARN AT HOME 
NEW BOOK In Your Spare Time 


“HOW TO START YOUR Qut,,,Practlcal... thorough | course 
‘OWN BUSINESS” —pavi TAT HORE bing 
Sent it you eet Fours 


y, Los Angeles 3, 
id: me your FREE BOOKLET: 

‘Opportunity —Applionce Servicing” 
AGE, 


fe, etc. REFRIGERA 
and HOUSE W:RING: Our lessons 
aderatandable and” easy to ‘eran 
fOu'il enjoy every minute of then AME. 

And you 7 the work itsct BY 

iY When You ket into it 


MAIL COUPON for FREE BOOKLET 


CONFIDENTIAL LOAN SERVICE Bi Wag tran rau gta 


1 Avoress. 


eed mo re 
Halirezrou.can borrow BY. 

JAIL $60.00 to $300.00 this, now 
enty quick confidential way. doing — stort your own 


wets Send os Your bare a 

‘tnd we will rail application 
lank and complete detail FREE Te 
isin envelope’ There is no obligation. 


STATE FINANCE COMPANY LEWIS ELECTRICAL MFG. CO. \iee-$.60"st'N." 


J) Trained Artists are Capable of Earning 
S $50, $60, $75 and MORE a WEEK! 


fond comm so 
WSa ‘con 4 FITS included with taining. 
DESIGNING, CARTOONING MAIL COUPON TODAY FOR DETAILS. 
im ONE complete course, No pre 
$ School of Art, Studio 131M 
N.w., Washington 5, D.C. 
and your Free Book, “Art for 


AGE, 
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E LE CT R ! FY seman macume 


SEWING 
MACHINE 
MOTOR 
KIT... 


DELPS-1 BROWNELL DISTRIBUTORS, INC. 


CAMAL STREET, NEW ¥ 


TO the MAN 
INTERESTED IN 


LAW 


Spy goin sot ta 
and ita value to you 

Hoes bert 
red theauestion of hve 


ecomasion booklet, 
scores of our students fell how they have advanced 
through LaSalle Law Tratsing in spare hours at home. 
Trowal training givesyouwhat the business and peo 
feasional world prises highly’ and rewards liberally 
alvtieal. mind, the ability to. judge 

‘convincingly, and act with confidence. 


Eien tc 
nen by dotnay not ir 
tyep. furnish 
icing resparkable tieveumelaw library 
Fepared by leading law profemors and lawyers, an 
tied as reference in many Law libraries and offices. 
Degree of I-l-. conferred. Low cont, 

Investigate your opportunities in Law. 
today for free booklets described without 


Send me “Law ‘Training for Leadership” and 
‘dence “without obligation. 


Name... 
Street coe 
tty, Zone & Siate. 
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BE FAIR TO YOUR HAIR Ware berer 
looking hair? Embarrassed by falling dandruff, 
itching scalp? Then ay VITABRUSH, Rew cect 
driven scalp brush that gives your scalp a vigorous 

and invigorating “workout” in just three minutes 
of fun. “Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Write today for complete in- 


formation and satisfaction-guaranteed offer. 
Hershey Mfg. Co., 3756 Field Bldg., Chicago 3 


BUILD Tals ‘CONCRETE BLOCK MACHINE 


‘ANTEED FOR ONE YEAR 
ONLY 00h. (A; xe i Edt 


Kalogue, 
dress! 
van, Kansan? 


a new trustworthy, 
iment method. 

completely exp 
Clinic's FREE Book. Write today. No ob! 
BALL CLINIC Dept. 36 Excelsior Springs, Mo. 


AMAZING NEW TRAP #353 


CAN'T HARM CHILDREN, PETS, 


HAVAHART, 
TOWater Strest 
‘Onst 


SENSATIONAL 
NEW WAY! 
No More Blow Torch 


ENOUGH 
for 72 to 
100 Jobs 


“ PLASTICS’? 


Work in a fascinating and, proftable hobby, Just out—our 
latest fabricating manual. Tells you how to work with Plastics, 
ie provides all needed materials: Plexigl 

din~Acetate—all in sheets, rods.” and 

f cements, dyes, accessories and sup- 

for Catalogue and Handbook. "We 
ount on initial order. 

HOUSE OF PLASTICS 

8648 Linwood Avenue, M. 0. Dept. Detroit GM 


Michigan 


feet a BUTTON 


FTALIAN ACCORDION MFG. CO. 


7600 col iAvery Dept, POrty Chicage 2 


len MASONRY 


CARPENTRY 


PHOTO FLASH! 
CONDENSERS $6.95 


25 Mid. 2000 Volt. 
Best quolity General Electric $19.00 value 
Use only one of these filters to build Speed 

Flash ‘page 199 Nov. Popular: Science. 
‘Ask’ for complete Speed Flash price list. 
‘Dealers ask for quantity prices 


VAN SICKLE RADIO SUPPLY CO. 


Indianapol 


NEW AND BETTER JOBS 
NEW MARKETS * NEW INVENTIONS * NEW HOBBIES 


Pere LAST 


| The 1947 Modern Plastics Encyclopedia puts the latest 
| knowledge, experience and 

know-how of the Plastics 
WODERS 
PUAstis 


Industry at your fingertips. 


mony full color pi 
10 big Identification 
property chorts 


where te buy materials and equipment. 


A PRACTICAL GUIDE TO PLASTICS: 
The 1947 Modern 


‘auipment. it te 
Fight material, how to solve design problems, how to 
tt a, assemnb 


industry, housing 
jome furnishings, apparel, accessories,’ toys, amu 
fd "morehianalsing, tt belps You look into. the 
for plastics. 
It covers the entire range of plastic materi 
jaminutes,.(abelc 


fay and fabricating methods: machinery and equipment 

ned” with cach. 

Chart Section: 

on adhesiverPl 

Chemie 2 
‘identification Coatings—Syathetie rub: 

Properties of fibers, Low pressure lamal- 


Complete Directory Sections Li 
manufacturers, services, molder 
mold-marks, trade names, and. tr 4 
Hiindveds of, tuthoritien ‘on "varie oof plastics 
provide basic ‘information for thig great Encyclopedis. 

‘more than # reference book, It's. book of 

tical helps for everyone interested in pla 
‘This great plastics guide book costs only $8.50 prepaid. 
It's a complete source of information, ideas, and helps. 
ill ut the coupon below and mal it today and enclose 
f check or money order’ If you decide not to keep the 
Book, just return if within 7 days and we'll refund the 
entire pufchase price. Act now, because the number of 
Copies still available will-not be enough to go around. 
FES the only book of its kind in the world. 


who's who among. 
bricatarsy suppliers, 


PLasTics CATALOG Co! 

122 East 42nd Street, Now York 17, N. ¥. 

Gentlemen: Please rush my copy of the new 1947 Mod- 

orm Plastics Encyclopedia. Enclosed is check for $8.50 

"prepaid price). I understand 1 can return the ‘book 

within days aad get my money back if Tam not satis= 
"$11-00, "Foreign $12.00) 


Street. 
city... 
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DYKE'S 
Leading 
Auto 
Book 
for Over 
36 Years 


Auto Library in ONE Book 


ar 


sande na oe 


Betas eine econ 
‘aaron =e 


Men's Fully Guaranteed NEW § 


15- JEWEL WRIST WATCH 


ORIGINALLY sold up to $55 
Sacrticed becaese they're pat * 
FEATURES: 


MARYLAND DISTRIBUTORS, Dept. 1 
sore. wala. 


BOVS-IT5 FREE! mm 


Exciting, new book tells about 


“ATOMIC ENERGY” 
‘ond "THE WONDERS OF CHEMISTRY” 


2 FOR ONLY $1.00 


AAF FLYING HELMETS 
New—Flesce Lined Muffs and Chin Straps 


| sat worn FORTUNE © sa 


\DEAL® for tenet? 
Na, Sharpening Profits, 


PRECISION-BUILT Se es 


GRINDS ALL MAKES 
OF LAWNMOWERS 


AUTOMATIC OPERATION 

NO EXPERIENCE REQUIRED 
MAKE UP TO $200 PER WEEK 
OPERATE in YOUR OWN GARAGE or BASEMENT 


Ideal Lewnmower Sharpener sharpens blades 
easily, speedily, accurately. Grinds reel knives to 
fit the straight blade perfectly. Behind Ideo!'s 
strong, sturdy construction are nearly 50 years of 
engineering experience. Handles maximum width 
lawnmowers. Get ready for the lawnmower sharp- 
ening rush now. 


Send for FREE Book 
The FATE-ROOT-HEATH CO. 


LYMOUTH, OHIO 


MANY NEVER _ 
_ SUSPECT CAUSE 
OF BACKACHES 


This Old Treatment Often 
Brings Happy Relief 


Many sufferers relieve nagging backache quickly, once 
they’ discover that the real cause of thelr trouble may 
be tired kidneys. 

1e Kidneys are Nature's chief way of taking the ex- 
ood. They help most 


4 ‘waste out of the 
People pass about 3 pints a 

‘When disorder of kidney 
matter to remain {1 


Yes Stanley Piaskowski made 
* an Important Decision 


e job—one that pald 
@ food salary, offered him reasonable security, and a chance to advance 
to higher pay. 

He decided to enroll for C.T.T. training. Now, a graduate, he writes as 
follows: "I have worked myself up to chief body man of this organization 
and I like my work very much... . my average salary is now close to 


We believe the same opportunities that VETERANS —C.7-1. Courses are 


were within the reacl approved under tie G.I Bul. Just 
ithin the reach of this C.T.I. man are al r the G.I. Bill: dust 


Within the reach of other ambitious men. 


We, Ok rene oe coe see 
WEAR ZG tnd alr REE SS nang—portietine | Mail Coupon 
formation does act oblignte yeuinany —, for FREE 
See eh SO oON HOD Booklet 
me at Home or FILL OUT - CUT OUT - MAIL TODAY 
In Big CTL Shops 1 FACTS FREE FOR MEN WHO WANT TO GET AHEAD 
Seapeenesa Tenens eeerrTare Beet 
Wome of C.7.F. 3%" send tree ilustnted, Brochures and other information about the 
Lares, medere. welt TM Raarn ee esque pastonatine 3 
Eilhss Ealtideuatll IPE Geta Basemetne Meitttang 
ge i 


Lake Michigan. 


COMMERCIAL TRADES INSTITUTE, Dept.E-11 
1400 W. Greenleaf Avenue, Chicago 26, Illinois 


WAR SURPLUS BARGAIN SPECIAL 


LT DRIVEN 


READY TO USE 
ON ANY 
LIQUID 
PUMPING 
NEED 


NOW ONLY 


$29.75 


FOR HOME WATER SYSTEMS, IRRIGATION, FIRE 
or 


COMPLETE MASTER ‘OUTFIT —83- 23. 
PLASTIGLASS 


pBtabe Menai 


ORIGINAL COST APPROX. 3147.00 aa 75 
IMMEDIATE DELIVERY FOB CHICAGO 
SPECIAL PRICE, WHILE THEY LAST 


GROBAN SUPPLY CO.**32,%5st't< Cmcue 


ve Palo Kino. eat 
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THIS AMAZING 


© apvine machine 


<> SOLVES 101 PROBLEMS 
Ry 


P=] 
wr 


If you’re bothered with figures 


you can’t be without this Addometer adding 
machine—especially handy for income tax 
work! Adds, subtracts direct, multiplies— 
quickly, accurately. So easy to use—11}4x2% 
in, size, weighs only 14 oz, Does work of 
expensive machines; 8-column ($999,999.99) 
capacity—models also to handle fractions, 
feet and inches. Over 100,000 in use—praised 
everywhere. Only $12,’ postage prepaid— 
10-day moneyback guurantee if not satis- 
fied. Descriptive folder on request—or, 
send check or money order for your Addo- 
meter now. 


Reliable Typewriter & Adding Machine Co. 


303 W. Monroe Chicoge 6, It 


(MARKO SURPLUS C0.,.Dept. 2-1, 2924 Logan Bivd.,.Chicago 47, li. 


EAR NOISES? 


If you suffer from those 
miserable ear noises and are 
Hard of Hearing due to catarrh 
of the head, write us NOW for 
proof of the good results our 
simple home treatment has ac- 
complished for a great many 
people. NOTHING TO WEAR. 
Many past 70 report ear noises 
gone and hearing fine. Send 
NOW for proof and 30 days 
trial offer. 


‘THE ELMO CO., Dept. 1242 Davenport, lowa 
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All Purpose ELBOW TELESCOPE 
$6.95 or nw 


genset ht, 


corrected. 


¢, Basily converted by shopmen to a “center scope” 

for drill press, for job and tool work. 

© Optical experimenters will find the Achromatic 

Tens’ perfect for enlarg: Projectors, as well 
magia 


SURPLUS DISTRIBUTORS 
‘9248 N. Plankinton Ave. 


Milwaukee 3, Wisconsin 


BOMBER JACKET % 


It’s FUN to do MAGIC 


MEET TODAY’S OPPORTUNITIES! 
GET STARTED QUICK in 


Tools and Working Outfit Furnished 


NOTHING FOR YOU TO BUY 


Immediately when you start, I will 
furnish you with a complete set of 
‘adjustable 


drawing’ instruments, 
rafting table and other 
vou will need. Nothing { 
buy. You start right out 
fessional type drafting 
professional equipment. 


Real Professional Type 
Instruments 


DRAFTING 


| Will Train You at 


Home Until You Get * 
a GOOD PAY JOB! 


‘Act, Now! Get ready for a better job, advancement, 
Security" Drafting & the field of bie opportunities ah 
than ever betore. Thousands of draftamen, and designe 
frst~“before any kind of production can begin. Get inte Draftink, 
Recommended for Job 
When You Are Ready 
Acar of ur progteas 
fod expe 


"a 
Mall the 
haha 
Ention 
Give Fon 


lzning, your 
snd navertioed list of poations for Draft And 


oe... Bates. 


DEVELO 
RUGGED 


Stro1 


STRENGTH 


‘Men's Club of America 


0M 
for DURLPS1)IBAT Beeedwey, We Yeh. Ye 


K-1, Culver City, Calif, 


48510 Warner Drive, Ds 


FURNACES if fe."ste sees 


Basement, hibox and floor types. Precast ireboxes, brass it 
ting, motors, blowers, as & oll interest to ‘con. 
Hnciors a dealers: Write for #1 

PEERLESS SALES, 4318 SHI nepR. 


LNs, 


Raa e GOLDEN HAMSTERS 


st. 


17 JEWEL—2 PUSH BUTTON 


CHRONOGRAPH 


“4:in-1” ALL PURPOSE 


29" 


OUR GUARANTE! 


TR eres 


ADLEW 


Make Your Car or Truck 
A PORTABLE POWER PLANT 
This Easy, Economical Way! 


ASPEN DRIVE-ALL gives power 
when you want ie.» S where you 
Sane Ket Just line op ‘wich. ar 
Shee, drive on to unit, and youre 
fee for work!"No jacking op br d 
Mounting! Use the rugged DRIV 
ALL for all beledriven operations 
Fequiring up to ten hp. 
tow-cosr 
ACCESSORIES = 
Generator :Grinder 
Centrifunal Pam, 


Aspen 
DRIVE-ALL 


FREE! Write today for illustrated 
folder shige inet « 

Aspegren Mig. Co., Inc., 1612-1 
‘Webster Avenue, Bronx 57, Ni 
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MAKE =: $S°, HOUR 


In Your Own.;ocn. Business! 


"ROUND 
NLY A FEW 

DOLLARS 

PUTS YOUIN 

BUSINESS! 


Here is the chance you've been looking for to step into a 
lessant, ignited, ie-pay. business of your own that 
Sifers you a tteay. yent “round income. Start on."a shoe= 
string.” 


faking bie money with new Americiean System Just clean= 
to upholstery. Easy’ to learn. We send. you com= 
tions atid quick-eleaning supplies 20 you ca 
‘money the very frst day! Quick 


Fepeat Business 
Write today Yor full PREE 
obligation. "Rush letter or postcard: how to 


PROFITABLE 
BUSINESS! 


AMAZING BENCH KNIFE 
CUTS ANYTHING 


FOR STEREO PICTURES, IT'S 


STEREO-TACH! 


Take Third Dimension Pictures with 

. STEREO-TACH ond your own comera! 

‘here's nothing in photography #o startlingly beauti- 

Tend littivel You can't eprodace = S-disvenaion 
fn flat 2-dimension printing! 


fo 101— "Tach and Tranwpar- 
‘Viewer (lor tremsparenien, with 


Mt camera "$20.50" 


IFA, 455 No 100—Tach 

)) aad‘ Paat Viewer Cor 

4.) fiero prints, is bork 

SENT od other ng 

‘Sparta. $16.25° me steree-tech 

Transparency For Thisd-Dimension Projestion, the STEREO. 

vi BEGOTORT Sate Out "Bas our deter or ere 
ADVERTISING 


PLAYS, ING. Dep PE-11 COVINGTON, KENTUCKY 
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X PRESTO-FLEX 


‘YOUR MOTOR 


NOW! For Only 35% You \ 
can have an Amazing New 


FLEXIBLE SHAFT TOOL 


sf with PENCIL-SIZE HANDPIECE 
Grinds, Polishes, Sharpens, Cleans, Mills, Carves 
_Engraves, Etches on Metal, Wood, Glass am 


rill ee 


lastic 
or elected 
ata 


Inachine 


Bt 
anger 


‘you cai reach with 
i Xrd—only 45.98 


27 PARK PLACE . EW YORK 7, N.Y. 


AIR or LIQUID TANKS 


"s FOB, Kansas City—No COD orders 
MIDWEST BUY ANYTHING CO. 

1520 Locust $1. Kansas City, Mo. 
| “Hundreds 'of other bargains— Write for Circular 


UPTURED 


HO MONEY TRUSS 


To all who try Newer 
Rupture Relief Method 


All you do fs try a Doctor's Invention for reductble 
rupture in the privacy of, your own home on our 
trial plan. Easy’ and comfortable to wear. Has no 
leg straps—no elastic belts—no leather bands. Holds 
rupture UP and IN, If for any reason you do nit like 
it, return it within 30 days but keep the special $2.50 
‘Tras. It's our gift to you for making the trial. Write 
today’ for free measurement service and triai off 

PHYSICIAN'S APPLIANCE CO. 12 Koch 

9312 Moin Konses City 6, 


Ball-Bearing SPEED WHEELS 


Juvenile wheels, solid tire—Ne Bearings 


JIM BROWN, 


Akron 19, Ohio 


Pasadena 3, Cali 


LET ANGORA RABBITS GROW YOUR INCOME 


Future ‘pro 


WHITE'S RAI 


ee) 


75, Newerk, Ohie 
Say You Saw 
It In Popular Science 


SURPLUS MOTOR SPECIALS 


PHONG MOTORS. Morty twins 


LEOTONE RADIO Co., 


67 Dey St, New York 7, M. ¥. 


“ix Free Sample! 


WRITE AT ONCE for liberal MONEY- MA’ 
iE SAMPLE to show you how they 


SAVE $ iy 
“rag 200 


TRANSVISION'S 


hi: GIANT 


TUBE KIT 
bai Teaasy 


(120 4. In) 

yours a 
© AT LOW COST you now can have one of these huge 
ren TRANSVISION “Television Receivers, pre= 
Kit is complete frum tuber to 
0 hours of the most fascinating kind of 
work you've ever tackled gives you all the big sport 
movies ; Indies will see 


cartoons —and there are hundreds of other stupen~ 
dous entertainment features available to the whole 


© ANYONE CAN BUILD IT. Step-by-step crystal-clear 
instructions designed to make assembly easy. To 

ranteed by manufacturer. Sol- 

id screw driver only tools needed. Ab- 

technical knowledge re- 

ions. Thousands of people 

iperb TRANSVISION Recelv= 
yest quality performance f 

ble only in costliest factory-built. sets, 

ORDER NOW FOR IMMEDIATE DELIVERY OR WRITE 

FOR FURTHER DETAILS 
nee C.0D We pay expr 


EQUIPMENT 


RADIONI COMPANY 


170 A NASSAU ST.,.NY 7 
TELEPHONE: WOrth 2.042) 


Tribune Theatre Entrance, 
CABLE “"CHANSLOR: 


rer 34 
and 
LOW IN THE DARK, 


New York 10, N.Y. 


3. Represent a large manufacture 


MILLS, 303 Fourth Ave., Dept. A-5, 


SPEEDAZED!? 
NORTHLAND SKIS 


Ready for fast action, 
Northlands give you season 
after season of better skiing. 
Because they're hand crafted—perfectly matched, 


Northlands make jer for beginners 
and experts alike. Send 15 centsjor Northland Ski Manu 
al edited by Hannes Schneider. «+ or write or ree booklet 


NORTHLAND SKI MFG. CO. 


Supplier to the U. S. Olympic Ski Teom 
94 MERRIAM PARK ST. PAUL 4, MINNESOTA 


[el 


team SOUND PROJECTORS 


Victor 60: $468. Natco: $469. 
40 B Victor: $375. 


Tr 
SERVICE 
Ithaca, N.Y. 


BECK'S 
P.O. Box 20 


-WORLD’S MOST FASCINATING 
HOBBY! SEND FOR FULLY 
ILLUSTRATED BOOK TODAY! 


‘GET THE FACTS on model railroad. 


Enjoy 


Took, perform like the real thing! 
\ GET STARTED NOW! Send. 10¢ 
€oin or stamps, for illustrated book 
Tet, "Model Railrosding for You 
JEL RAILROADER MAGAZINE 
613, Milwaukee 3, Wis. 


EI Dent. cc-13 
ass Ww. 38m St, ‘Chicago 56, Tllnols 
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Raente! WanteS 
SIBERT & CO. 4 Mankin St, Newark 3, 8. J. 


RAISED 
POLISHED 
LETTERS 


FREE BOOK! MAIL COUPON 


VON ScHRADEE 79. €0. 
neh 

re ee gin) got PRES et cae 
joel Race ste as. ns Waa 
Shaan aan aie 


$200 GROSS IN MY 
FIRST WEEK! 


Some Make More, Some 


Start This Busi. 
(Zone) State 


Would YOU like toownsper- sham few rugs or carpets. ‘These customers 

Manent, Year-round business tell their “friends and soon you should have 

in which it ts possible to take in as much as $200 independent, prosperous business, and you should 

Foss the Arst week, as did L.A. Eagles? beubie to keep it crowing. Send the coupon RIGHT 
“rSmade $62 gross in one Gay." NOW for booklet that explains everything 

R. Rave averaged $173 gross 

Der ‘week.""" Others ‘report gross from $100 per Every Madi 


ine Guarante 


é to investieate «golden and Easy to Own 


opportunity like that. You need not bave any 


Special skill or experience, but it'you are ambitious, You take no risk. ‘These wonderful, fully guaran 
Honest and courteous, we will help you t teed machines hi ed and endorsed by 
Succeed. in “YOUR OWN ‘money-making business iso used by U. 8. Gov- 


where het profits are high. 
No Shop Necessary 


DAY, and we will send 
complete informal 
including how’ tos 


shal ckipelo are nt hating. 
were are" hundreds. ef ‘possible customers iny"your iG. opports- 
XOUR ‘vicinity. “Most of them have several tugs ity. “Send the cou 

eeding’ reaular Cleaning. “To get's quick stare AT su 


: 
VON SCHRADER MFG. CO., A183, RAC 


D) 


Say You Saw 
It In Popular Science 


ARMY FELD 77 hones WW WATC 


No Age, nor Physical 
Limitations 


YOUR OPPORTUNITY 


LEARN WATCHMAKING 
and ear from the start, higher than average pay .. . easy 
hours . . . ideal working conditions . . . be prepared to 
establish’ your own business 
WATCH REPAIRING—JEWELRY—ENGRAVING 

Always in Bemand 
Requests for our Graduates from Everywhere. Permanent 
Positions (no layoffs) $75.00—$100 per week for trained 
men. Write today for latest FREE Catalog. 


KANSAS CITY SCHOOL OF WATCHMAKING 


LES America’s Most Progressive Horological School 
619 WYANDOTTE ST KANSAS CITY 6, MO 


SEND CHECK OR 
MONEY ORDER 


P. 0, BOX 1896, ‘SACRAMENTO, CALIFORNIA 
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WAR SURPLUS BARGAIN SPECIA 


BRAND NEW! 
VACUUM-AIR 
HYDRAULIC 


GENERAL 
PURPOSE 
PUMP 


Original Cost 
$45.00 
Now Only 
$go5 
Postpaid in U.S.A. 


WORTH MANY TIMES THIS LOW SALE PRICE 


USE THEM FOR 
‘OIL BURNERS 


SPRAYING 
MACHINES 


VACUUM PUMPS 


uot fon WRITING? 


Dt FOR 
rycrafters Guild determines your w 
potentialities with a FREE APTITUDE TEST, 
caches i fundamentalvof AML creaive wing 

current material editors have bought 


published, Vou learn how to write Scortes, 


‘Arvicles, Pcie, Novela Fillers 

ipecilty writ of all kids under pesos di 

EEction of Frederick Palmer. EARN WHILE YOU 

oe through iid Manuscig 
UO 


[ STORYCRAPTERS GUILD, Dep. 93 
3617 Hollywood Bivd., Hollywood 2x, Calit 
| Send FREE APTITUDE TEST and dewails 


‘New! BLACK & DECKER 


HOME-UTILITY 
Ye inch 


ELECTRIC DRILL 


FS fr Welln git, 


ight it 


2 arden tn 


LEARN ALL ABOUT AMAZ/NG 
PLASTICSi POUR 


‘\ 


New Precision Built Commercial 


Wood Shaper and Matcher 


Now Within The Reach Of Every Home Workshe 
Make corner matched Joints rar 
ie and gr 


31 st, 
City, Mo, 


*...hEARN LEATHER CARVING | 


‘MURD'S SCHOOL OF LEATSLR CANINE, 122-4 South Boone Bras, Lat Angeles 6, Call? 


i 
| 
J of Home-Seudy Course in Creative Writing. | 
| 
| 


a 
SUPER-MITE RADIO 
sneer. @ NEW 1948 MODEL © wz 


PACKS AMAZING POWER! 


Burn-Rite Wood Burning Detachable Pen 


omansciay ar teh reamae $4.50 

Pat of casting and wood burning sts 
RAPAPORT BROS. INC. 

Dest. Pt, 830 8. Wantennw Avenue 


EAI 
Post PAID 
‘Chicago, HMinols 


A. C. LIGHT PLANTS 


Lowest Price Ever Offered 

Zyiascate matte Comraraen 
Original Cost Over 

$400.00. Now Only $249.50 
2500 Watts 110 AC Volts 

‘Same as RE. A. or Clty Current 

Nearly new condition. Pully euar= 

anteed, Powered by Briggs-Strat- 

on 6!) hp Alr Cooled’ Engine 

FOR. 6. Write for Miustrated 


MIDWEST SURPLUS SALES 


ASRS AS, 


17 QUALITY TOOLS 


with DELUXE 
CHEST 


type hammer, 
steel square 8° 


penter pencil, plumb boi 
fools afe packed In beautiful Wood Chest with 
Tock, hinged lid, end carrying handles of plat 
Wood tray 1814" ‘long, 3%" wide. Size of chi 
OM" wide, '‘Sie> high, “Beautifully lacquered in natural 
finlsh,"An ideal gift for man or boy, If your dealer doesn 
have this “"American DeLuxe Tool Chest."" order from fa 
tory, “Enclose check oF money order. Money refunded if 
not hatistastary 


Write for our Catalog f other (a tiene, 
AMERICAN TOY & FURNITURE CO. 
6130 Ni. Clark, Dept. 218, Chicago 26, ti, 


AND NOVELTIES 


MAKE JEWELR 


HOUSE of GIFTS, Box 4550-SP, Cor 


Everyone Can Af LATHE 


The Rosemoor 
PORTABLE 
Lathe 


fee all advantages 

Sind opportunities of 

ao aa 

Light enough to be easily moved about— 

Heavy enough to be sturdy and not vibrate! 
‘There's hardly hobby 


farmer or tinker Who. 


les, Fla, 


Hobbyists 


45 


Lansing, HIlinots 


Between 
spindle; 23° 


GUARANTEED! 


ROSEMOOR MFG. CO. 
2609 Bernice Re 


Ce reenraveee 


ALLIED’S Big 164 Page 
RADIO CATA TALOG! 


WRITE TODAY! 


SAVE ON 
EVERYTHING 
IN RADIO! 


164 Value-Packed Pages 


Send for your FREE copy of the 
NEW HOME RADIOS — most complete Buying Guide for 


Everything in Radio! Here's the 
Catalog for Servicemen, Dealers, 
Soundmen, Amateurs, Buildersand 
Experimenters. F 


res the 
‘world’s largest and most comple 
stocks of radio and electronic sup- 
plies—quality equipment at low- 
‘est prices! Get the speedy service 
and expert help you want from 
ALLIED—Radio's Largest Supply 
House. Depend on ALLIED! 


MORE THAN 10,000 ITEMS 


Get everything for every radio use: 
Latest type home radio models, 
phono-radios, recorders, commu. 
nications receivers, Ham kits, and 
gear, code apparatus, radio parts, 
tubes, tools, test instruments, pub- 
lic address equipment, low-cost 
easy-to-build radio kits, diagrams 
and matched parts lists, largest se- 
Tection of instructive radio books 
all at lowest prices! 


SERVICE SUPPLIES 
BUILDERS’ SUPPLIES 


SOUND SYSTEMS 


ALLIED RADIO CoRP. 
833 W. Jackson Bivd., Dept. 7-AA-8 
Chicago 7, Illinois 


CO Rush FREE 164-Page Catalog 


Name... 


Addres 
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HITE-BUILDERS 
im Your 
OWN SHOES 


Want more respect? ...moreop} 


tunities? Then Increase your height 


for years. Amazingly low-priced! 


BENS. NO MONEY 


TE ot delighe 
jst retra thera 
we'll 

Gravna si 
Same iraara 
day, look P 


DAVIS MFG. CO. 


aly 100 pe. 
nn, Pike's Peak closed 
‘Thovsands are buying 
Order now $1.50 postpaid. $2.50 deluxe ed. 
Gish, money-onder, of specify C.O.D. Mos 
buck guarantee. Clymer, Publisher, Dept 
2125 W. Pico, Los Angeles 6, Calif 


‘Plastics Supplies 


Everything in plastics Lucite, him Dy 
Burts " 


‘ Electrical ‘Appliance Repair Parts 

Lead wire, Asbestos cxeted 

Heating sieent wit 
ting slement th 


‘Repair Elements for Hlectrcal ‘Applia jances 


Electric Hange elements, Fit all makes, Latest Super-high epeed 


6.30 
é = 32 
—— toe 

i Yr, guar 3 for 120 

tr to 


How To 
n Electro & 4 
ire & Magee 
artical Rice. & ilove Wi 
Hern in your oppurtunity 1 
foram extra’ mimey repairing enlioners for Pew 


CHRISTY SUPPLY CO. 


2835 N. Central Ave, Dept. T-951 Chicago 34, Il. 


68 roputar science 


USED BUT REBUILT IN CLEAN, GOOD CONDITION! 


ARMY SHOES $2.49 
and COMBAT BOOTS 


EUNICE MAIL ORDER HOUSE 


Station (©. Bex 101, Dept. PSSB, New York City 


RUPTURED? 


f This Proven Way 


‘on hips and spine 
‘You need the Cluth 

OF cutting belts, Automatic adjustable pad holdi 

opening-—follows every body movement’ with Instant. in- 

creased support in case of strain, 

work or play. Light. Waterproof. 

Send for amazing FREE book, “Ad 


‘ments from grateful users in your neighborhood. Write: 
Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


EARN BIG MOWEY 
BE AN ARTIST 


artists’ sketches and example drawings on 
real art board—figure drawings from (we 
‘models, art poses, anatomy, cartoons, ears 
catures and many others. 

OVER 200 ILLUSTRATIONS 


Extra! For Prompt Action 


5 COMPLETE ART BOOKS 
ON ALL SUBJECTS OF ART 
EVERYTHING POSTPAID 


SSSe AA trae ‘Dott NAS Can 


HOLLYWOOD ARTISTS 


P. 0. Box 2344, Los Angeles 54, Colif. 


Avoness. 


cry. 


COMPLETE COURSE POSTPA 


QUICK STEADY PROFITS » 


CORADIO ; 


_ The Coin Oveate Hot nae 


ACT NOW 


Send for further 
Information. 


WRITE TODAY Dept. P.S. 


10 Asst. 
RELAYS. 
ALL FOR 
or 


BRASS Social Security Plates 


STAMPED WITH YOUR 
SME NAME AND’SS” NUMBER 


a ae 
ae STAMPING SERVICE 
BEE 


Ball Bearing All Purpose Mandrell, $5.95 


GENUINE 
SURGICAL 
ELASTIC. 


Duribiblenit 


SUPPORTER 


ub” at sporting goods, dru 
surgical appliance stores, Or mail coupon, 


| JOHN B. FLAHERTY CO., INC. | 
| 614 E. 133rd St., Bronx 54, N. Y. I 
| © Send Or, Broger’s free 26 page booklet. | 
“"Bub'* os checked in quantities 
indicated. | enclose check or money order, | 
(NONE C.0.0.) CANADA 50¢ ADDITIONAL 1 
ve) $4.50 00. 1 
Datochable pouch 1 
li 
i} 
1 
! 


0 (PRINT). 


| Steet 


AIR COMPRESSORS 


Bendix-Westinghouse 4 e1 
linder BUS and Truck Piston 
i bearing. Pressure feed oil 


stations; farms; facto 
Original cont $140.00. 


. 

seeneronee, SGH5O 
coe (euaieae 

ee 


1520 Locust st. 
Kansas City. Mo. 


AGENTS! Fast Sale: 


POWERFUL Magnifying 
Lenses to EVERY SQ. 
INCHT 


Invention Makes New Advertising Sign 


BRILLIANT AS NEON! 


In Every Kind of 
ig Profit on Every Sale! 


fon the ing Dispiay 
Sp Sin that con change 


To secondet 
"Here Is an Invention as startling, 28 evolu: 


MAXILUME COMPANY, 125 W. Hubbard, Dept. 91, Chicago 10, Illinois 
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20 Million 


=n ay 


Pas Lill Refrigerators 
gp Need Service 


and Repairs 


REFRIGERATION 


Made Easy! sess lt 


In Many Yearst 
NEW PRINTING—ALMOST 1000 PAGES 


Geu'n job or start your own service Dusiness. This book 
Sill help vou make money anywhere, Thousands of copies 
have been: sold. Used By ‘trade schools. manufacturers 
nd_U. S- Army, Mail ‘coupon. Sead 

‘COLD, Money back In 5 days If not 
is may be the opportunity you have 


Sen SEND NO MONEY! 
‘Mail Counen 


Satisfied, Act now: 


PRESTO niin 


Car Owners! Meet Master Glaze—the sensationally different 
oki ope pe Sy eT 


‘unique discovery —a creamy liquid 

‘and easy to apply! Gives a hard, 
like surface. Even gasolineeannot dull 
Tel’ Lasts six months toa year! Amazing 
luster—beautiful, sparkling elean and bril- 
ant! Doesn't finger-mark—doesn’t smear! 
‘Armatch box full rlascuan entire car: Seale 


AGENTS 
‘As -anasual 
opportunity! 
Quick, flashy. 
Gemonstrator, 


ei “ERE! EE SAMPLE 
Perea eaeaninte 


WASTER GLAZE Co., 7#00588'W) tacened Are, Mifoasher, Wis 
T0 rorutar science 


This Easy Way 
TEACHES GUITAR, 


to Your Satisfaction in 
30 Doys Or Money Back 
Astoun w Jim 
if Method 
hes you to play 
guitar easily, quickly, wi 
practicing scales or exercises. No musi 
knowledge necessary. Play many po 
songs, hymns in very short time, 30 
complete course for only $1.69. 
led without addi- 
s = pay postman 
$1.69 plus postage. (Cash with order we pay 
postage.) Money hack guarantee, Send today 
to Jim Major, Room 48-A, 230 East Ohio, 
Chicago 11, UL 
SEF YOUR FAVORITE 


MOVIE STARS ABOUT TOWN 


MIDWEST BUY ANYTHING CO. 
1520 Locust St. Kense 


AIR TANK WI 


‘Tonk te cerry 


City, Mo. 


00 USES 


STAINLESS 
Stet 
Neel parable 
‘a cer. Will completely iflte 


feor tires tom on fla. 


W. F. TEAGUE & COMPANY 


714 CENTRAL, KANSAS CITY 6, KANSAS 


LOOK -"> 


inate 
pont Sttings Ro bard pads C7 


Va 
Shite, Durstas, cheap” * Se tril to, prove it. 
Not sold in stores. Beware of imitations. Wie tor 


Free Book on pita, nerik tae oer plan, 
of Results, Sees 


Brooks ‘Company, Dept. 638, Marshall, Mich. 


5 LEVEL AND SUPPORT 
AGGING FLOORS 


Prevent Plaster Cracks—Creaky Floors — 
Sticky Doors and Windows 
Easily and at low cost you can quickly correct sagging 
floor trouble in your home or in any building. Tel-O- 
Post jacks up sagging beams — provides permanent, 
safe support — stops costly home depreciation. Proved 
by over half a million home owners. On sale at leading 
building material dealers. Be sure to insist on Tel-O- 
Post. It’s the only adjustable post that’s officially ap- 
proved by leading building codes. 
* Write for descriptive folder and dealer's name 


Safety Enginccred 
TEL-O-POST 


THE ORIGINAL TELESCOPIC ADJUSTABLE 
ALL-STEEL BASEMENT POST 


FIREWORKS 


CHINESE FIRE CRACKERS 
1 Bundle or 1280—1¥4" Crackers..s.cnrne 450 
1 Bundle of 1600—1%4" Crackers. 538 
BALLOONS—LATEX RUBBER 
No. K 10, per gross... 1.50 PAN-TEK 192-POWER 


No. K 20, per 


1 alae arene arroaeag MICROSCOPE 


‘Send Remittance with Order. 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohio 


25 PHOTO STUDIES 
‘ru’ COLO 


jete with 
yh 


$4:50 00, Lose 


Complete with two eyepieces, 
parable objective, substage 
denser and duplex mirror. 

Fully corrected to give the 

four magnifications of 24 

48X, 96X and 192X, with re 


solving power and’ size and 
flatness of field unsurpassed 
by laboratory instruments 
costing several times this price. 


MODELS 


All-metal construction, fin 
ished in baked enamel, nickel 
and chromium, 

postpaid in U.S.A. $39.50 


Trade inquiries Invited 


PAN-TECHNICS, LTD. 


ENCINITAS CALIFORNIA 


Viewer sold separately 


BENEFIT FILM CO. 2822.2 


Triple 
uber mountings, Noselese gperation. 
‘ire rubber cord. ag 


No. 7014 Suction Type 
No. 9272 Blower Type 
Lots of 10. .EACM 


FREE CATALOG—Send for new G. & E. APPLIANCE & PARTS 
CATALOG. 


. & E, Equipment Supply Co. 
®, Onder Ave, at Fulton, Chicuge 7, tinois 


PROTECT FROZEN FOODS 


SENSATIONAL- NEW 
he, 


RETAIL PRICE $21.95 complete 


FREEZRLARM CO. 


S. Ludlow $1., Deyten 2. Ohio 


DO YOU RIDE A BIKE? 
“SHOCK MASTER” for all Bicycles 


JS © revels Rough Roads 


‘en Spokes, 


© Makes Riding Smoother, 
Safer 


© Easy to Install 


ny 
Faction or money batk, Dealers Wanted 


HM. GIBB aod COMPANY 1304 Penobact Bldg Date 26, Mich, 


FOR CRAFTSMAN, 
CARVER, SCULPTOR 


HOME WORKSHOP ASSORTMENT 


HARDWARE KITS 


“KITS” 


Box 298 
Benton Harbor, Mich. 


12 porutar science 


Not With.. ZgB0 U N IND— = 


rate, Heavy; balanced like r 
BBs, Darts, Pellets. Lots of fun for indoor target 
practice. With adaptors, ammunition, packed in attrac: 
tive gift bax. Send $3.95 Check or Money Order. Postpaid. 


I'd like to show you how I sold my 


‘INVENTIONS 


Write for Valuable Free Booklet 
GEORGE PEARCE 


47Y Bartholomew St. Peabody, Mass. 


“ HOISTS—WINCHES 


New 114 ton capacity. Bullt for londing 

bombs * into ‘Small, light 

Relgnt, only 36 ee ue approximate 
i 


ferent gear 
Suitable Yor truck load ie 
industrial” plants, $13.98 


FOB, K. C., Mo—Send check or M. 0. 


W) MIDWEST BUY ANYTHING CO. 


RT Sea EEA LOTOR BLOCK 
BARGAINS ASSEMBLIES 


= AUDIO AMPLIFIER. Ue. mn it, << Sold Outright or Exchange 
fuer panel. Var 


Discos Evory pale guaranteed perfect, §.99 per peir OR 
PAIRS PORS1 eee 


3. HOME WORKSHOP AT BARGAIN 


Accurate and precise 2 speed guaranteed hobby 
PRICE. trseqiiat machine forthe bore work 


2. RADIO HEADSETS. ‘ist, ,:7ermeositiv 


tah, Yout 
Inauiries invited 
‘ORDER NOW—DON'T DELAY—NO 


EXCITING | FILMS? 


+ Gctrerdioary end vowel Ulin Set nd 
])\, Seed ese tet er He Me edn 
{or Sample in ad Spl Us sd ol Yt. 


EXCITING FILMS woiteoss secu 


JEWELRY FINDINGS 


TAUTATION PRECIOUS and SEMI 
‘ORNAMENTS 


PICKWICK FINDINGS COMPANY. 
Post Office Box 780d Stamford, C 


LEARN TO PLAY AN 


ACCORDION 
“THE PAGANI WAY” 
WRITE FOR DESCRIPTIVE CIRCULAR 


0. PAGANI & BRO., INC. New vou TN. Banh 


READY FOR 
FIRST TIME 


New Willys JEEP 
Enclosed Power Unit 


60 HP. 4 cx, ensing 124.2 
{n, displacement 3 
Hoke Complete with 

snk etch pom 
Stn Tepe Bato 
Eeeesnnsaey ts ay 
Elova. Chien 255 


tig FOR BETTER MOLDS 


RADIO 22232 5% 


ork, Apsroved Veteran ats 
| Valparaiso Te 


Peli ng peng A 


tenuagy 1948 73 


fo nly 10g. (stamps. or cot 
“erty Coon. Sp, be Yat Pi SCs 8. 


Paint Your Own Car in 


with NEW AUTO ENAMEL 
1 


SCREEN PROCESS PRINTING 
LEARN AND EARN AT HOME! 

q WITHOUT PREVIOUS ART EXPERIENCE 
han EF WAY Vor sity coarse Saws Hon To 


1. START YOUR OWN PROFITABLE BUSINESS, 2. CET A 


2 ANYONE 


NO Brush 
NO Spray ff 


NO Mask \csagere 


MUFFLERS 
STEELS and ALUMINUMS 
NOM with a motorboat tone 


SANDEE MUFFLER co. 
BOX 296 LA TH). LOS ANGELES 43 CALIF 
2624 W. SLAUSON AVE., LOS ANGELES, CALIF 


RARE GITERATURE 


10” TELEVISION KIT 


ision Buy of the Times 


2) -AAF-B-3 FLYING JACKET 
)_—_ Leathe, sheepskin ined, 
SE Hopertront rechimed = $21.95 
u3 for" reissue, like new, The perfect cont for 
Sil outdgot sports and outdaor work, Takes 
the toughest wear. Iv warm a3 toast. All 
Sees, Atm Combat feld jacket $3.95. All 
grerchindie “reconditioned; "Sot 
Free catalogue 
LeMMan 


ork clothing. 


| Buy Owect From Factory 


| ! Wit free bot $995 


Famous BAILEY 
DIESEL SCHOOLS 


Now Accepting 
CIVILIAN STUDENTS! 


Bailey has a national reputation for “finest 
aiming “methods.” Bailey teaches you 
fundamentals, plus the practical applica~ 


Say You Saw 
It In Popular Science 


Civilian men and boys over 17 are 
Smoltious to get ahead will act how” Send 
for FREE catalog. No salesman will call. 


BAILEY TECHNICAL SCHOOLS 


1634 So. Grand Bivd., St. Louis, Mo. 


pee 


Get Into PLASTICS 


Horted while 
field Is not crowd: 
ed. Write Today! 


BING PRODUCTS Yo 0. wa 


esta 1, Mass, 


ADJUSTABLE DRILL-PRESS 


SANDING TABLE 


noe Song cat ott 
Pa 


Dealers write for taformation. 


4 


1933 M. 28 St. Milwaukee 8, Wis. 


ART STUDENTS 
BEAUTIFUL HOLLYWOOD MODELS 


Art Films Suitable for Study of 
Effective Lighting & Ce 


ILLUSTRATED COMIC 
BOOKLETS 


THE KIND MEN LIKE! 
(VEST POCKET SIZE) 
‘They are loaded with rare 


ti 
sealed wrapper No C10 . 


GRAYKO, Dept. 1263, Box 520, 


APTITUDE TESTS 232: 
st Pas pen ee 
Soa pres met ees 2 

YOM Wetieara avers peta 2 


‘Air Pistol that looks like a Luger Automatic 
THE SPORTSMAN JR. complete with ammunition! 


rosract: J. J. ANTHON' 


1517 W. NORTH AVE. DEPT. PS. 


i Bea NEON Expert 


$100 a week and UP__ 


wide open feld for ambitious men who wi 
Z0°anat more per week fa the colorf 
“of Neon Tl train You for a hlehly pad 


‘opportuni 


| Other Acme Trained Men are 
Bill: Acme Noon inotitute, 1641 


and 
Ses, 
Pky 


327 PIECES 


Ass'T, sizes 
Fos cHicaco 


Sleeves: Lo “mouni 


4, 


‘ABONANZA FOR THE HOME WORKSHOP 


ACTUALLY $50.00 WORTH OF meee] 
GRINDING WHEEIS 22s 


Grinding 


mounted” stones 
‘shank: 3 mand 

‘shank: 30 
abrasive belts: 


327 piece 


g 


‘a 


1322 $0. MICHIGAN AVENUE 
DEPT, Ps-1, CHICAGO 5, ILL. 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


T AUTO MECHANICS (BODY AND FENDER 
Dieset MECHANICS OTOL ano pie 
CIREFRIGERATION CO MacHINist 
C)WELDING—ARC and GAS) PIANO TUNING 
Leading Practical School 
sped Shope 


D ptastic O DRAFTING 

DD REFRIGERATION CO DIESEL 

TOOL AND DIE DESIGN 
‘CALL IN PERSON OR MAIL THIS AD TO—— 


GREER SHOP TRAINING 


(Dept. 118) 460 South State St., Chi 
Please send, without obleation free information, regard. 
ing) trade vchecked "above: (Bpeciiy’ whether you ‘are 

Veteran fy of civiuat eS) 
Name. ce___ 
Address 


City. 


INU.S. GOVERNMENT 
SURPLUS / 


SHEEPLINED JACKET 
TYPE AN 


Cinesipiiys 


721-23 WALNUT ST. 
J. KANSAS CITY,6,MO, 


FISLER SALES ( 


7 Amazing Opportunities 
Flash! NOW Open in these 
practical money-ma 


jend No Money—Mail Coupon Today’ 
CO., Dept. A-01, 1139 S. Wabash Ave., Chicage 


T6 rorutar science 


BE A TOP-WAGE 
elle MECHANIC heel 


HIGH PAY in 


STEVINSON AUTOMOTIVE SCHOOL 
2008 Moin Street (PSM) Konses City, Mo. 


PORTABLE PHONOGRAPH 
* 549.5 


59.4.5 


INTERCOM UNITS 


INE EkEGTHOMtC 
COMPANY 
25 Frankfort Street, New York 7, N.Y. 


HUGE WAR SURPLUS PURCHASE 


Se © 12" Waterproof 
Cowhide Uppers! 


@ Thick Rubber 
Soles! 


@ Ideal for 
Outdoor Men! 


© Government 
Cost $10 


IDEAL FOR COLD OR SLUSHY WEATHER 


sis $ 38 
6, 7,8, 0. 40, 12 and 13 
) 


Keep out ley slush, water ow! Keep f 
tousty warm and dry Ope i 
Yubber soles, all waterproof. When orderin 
state sige; add 220 for mailing costs, Tl 
Fewidents add 277 tax. 

Send Check or Money Order (No €.0.0."s) to 


WORLD WAR SURPLUS STORES Dept. PSJ 
2450 $. HALSTED STREET © CHICAGO, ILLINOIS 


oad if dered. Exporters and 
orternin demand. Your own business — profits unlimit 
lan Gea ene Tie a ee 
iow cont WORLD TRADE COURSE teaches you quills at 


home in spare time. No previous special experience or school: 


ing needed. World Trade Certificate awarded. Write today 


for FREE DETAILS. Nocbligation. Stateif veteran, Airma 
reaches us overnight. 


THE MELLINGER CO., Exporters-Importers 


1416-E Westwood Blvd., Los Angeles 24, Cal 


nd 8 Broctze ‘and foll_ deta 
Tam a VETERAN Yes DO) No 


AUTOMATIC PILOT UNITS 


A $3200.00 Value for Only $22.20 


PILOT DIRECTOR INDICATOR 
Made by Sperry. Assembly includes 
1 precision autozyn motor, indicator 
face, ete, Designed for panel mounting 
Brand new and perfect; Worth many, 
Bruny. times this" low price, 
Shipping weleht approsin 
2'pounds. tem Moench only Se 
SERVO ACTUATING UNIT 
‘A combination hydraulle and elec 
trical ectusting unit that Includes a 
W/ouk horse power: (G00 RPS) 24 
volt motor, Bay be 


re 2 
8520 AC volt meter, "334 

oreauency moter, plug 

pacitors, resistors, conder 
‘switche Fr 


A 4 tube power amplifier 
audio! that contains ® compact 


‘lectronle 
Shipping welant 


DIRECTIONAL GYROSCOPE 
, Directional type, Includes 9 fine 
¢lectris ‘motor. "precision 0 
Srackots, wutoiym transmitter, 


Quality: Shipping weight 


Sporoximately 17 tbe "$4. 95 
CONTROL UNIT AND PANEL 
Made by Sperry. Designed to pro- 
vide ‘electronle control for the 
jas unite of the auto pilot. MM 
tt Sgse4!s inches, Includes 
He switches, 2 th 
Saint indicators, 


is low price, Shp. mgt 
shpounds tem No. ® 
Bathe es a 
AIR FORCE DRIFT METER 
Type B-3, Overall length 47 inches, 
tube length. 37 
Inches "Used ‘in 
Bavieation of 
Bombers. inclu 
valuable 
brisms, 
Byrovetc, Original 
font hundreds ot 


MUNICIPAL AIRPORT 


U. S. SURPLUS BARGAIN 


ALL RUBBER SUIT 


USE AS A SUIT or CUT APART 
FOR WADERS, BOOTS, GLOVES 
RAIN CAPE, etc. 


FOR TRAPPERS. FISHER. 
MEN AND ALL WHO 
WORK IN The WATER 


T TIME AT 
(LOW PRICE 


YOU GET ALL THESE 
IN ONE SUIT ra 
ARM LENGTH RUBE 


JTOP QUALITY WAIST 
= WADERS * 


T8 rorutar science 


STARK'S BRING YOU THE BIG VALUES 
IN SURPLUS and other BARGAINS! 
15 JEWEL—ELGIN MOVEMENT i 

STOP WATCH guy 


—N 


oe al 
TB pleeea, Aviators 
FLIGHT PANTS 


Classified 


Opportunities 
—save Yyonty 


POPULAR SCIENCE 


od 10 words 


MONTHLY—351 


Clossified Ads only 70c per word per insertion, payable 


To be included in Merch issue copy should be in our office 


advance. Mi 


by Janvery 29h. March issue on sale Merch Ist. 
FOURTH AVE.—NEW YORK CITY 10 


7 AUTOMOBILES 


RAGING, Gur Raupment fof a cue 
Engines. facing Heads, Manifolds, Carbu: 
Fetors,"Mullers, etc,” Sheed instructians 
find literature $1.00~refunded ‘rst order 
Lee Motorcraft Co. 1412-B Oreat Northern 
Bidg.. Chic 


prove te-Bpead Heads and Manifolds now 
Bvaliable: for passenger” cars!" No. speck 
tools Heeded! Increase horsepower 25/2 As- 
telinding getaway! Pree liustrated catalon 
‘Chicago 34 


\UTOMOBILE. Ra pith Bai 
tion—Revised. “Tella how to. build dirt 
frames, engines,” Records 
ormilas, plans, stock 
on ouaster racing” fast’ Fords 
Hoo" powtpaid: $115 (COD. Ray Runs. 
Department 24, “Madisonville, Cincinnati 
Off. 
(QUTOMORICE Racing Sixth Baltiog- 
Hons, Workine drawings, with 


four-whee! drive 
fon "or “tana avers 


rente2: Cincinnati 21, Ohio, 
“flod manual 
instructions, $180 alt 
Darts ‘list $.25. Hollywood Mot-fod Los 
Feltz Box 9636 8, Hollywood 21. California. 
‘PHOTOGRAPHS, World's 
gobi “cit Hae. nox load, Minneapolis, 


id; $2.45 6.0.0. Ray uns, Depart | 


"VAPO-STEAMATIO™ 


y Airforce Engineers!) Easily 
built for about $1.00 cost). Greatly increases 


horsepower! Speed! “Cuis” gasoline costs 
ie"Eiiminates ping carbon! Reduces wear! 
Sti-o-o-ther engine! Fully Ulustrated 
Jeetign ancbook'” (copyrighted) —inclua 
{hg “installation Instructions” $1.00. New= 
‘S041-A Hereford, Los 


‘CUS jtomobllet Revised. 
enlarged book. latest ‘restyling. complete, 


‘30 pholographs! $1 pp. Post Publi- 
Cations. ‘Box 795-80. Afeadla. California 


‘house Indust 
‘Abweles 22 


P 
complete. testa. $1 pp., Pott. Publications. 
Bor 123-16. Arcadia. California 


Coach: 
helo: 
plications, Box 


‘up your VB or Chevrolet for 
‘oF hot. stockcea 
Instructions 
Motors. ‘Gatland City. Ind_ 


BUILD automatic elute puters midget 
utes. tractors. shop. machines. “Catal 
Free Nichols ‘Equipment Co. Dept. S13, 
Purvis. Misa 


‘106, “Alen 


jes per gallon your car 
now. Literature 25¢. eine Co., St 


‘Augustine. Pla, 


DUALTONE Chrystalline pack 
fornia mullers. single or twin for 
‘mobilen, Carburetor Velocity Stacks. Com: 

reaiot eplinder heads. Bual manifolds 

‘double or single’ chromed. tailpipe 


‘extensions. Chromed Station Wagon Stacks. 
Fender skits, ‘Hequest Catalogue. Duals 
fone Muers. 


26005 India” Strect,, Sas 


SPEED & Mileage Manval— Oban 
renter speed. formance 
from any auiomobite’ Includes simpltied 
iethods speed tuning. eas saving secrets 
instructions om bullding economies speed 
eauipovent, duals, muthers, supercharger 
Seine fuela fant conversiona: “Hot Ros 
Part sLists, $198. Almauist) Engineering 
Box 660-3. Brookiya 1 


"BUILD (speedy Mideet Track Racer 
from enstofl paris! "Plans. specifications, 
construction nformation, $1.00. Motor 
Supply. Box_c8-1 
KE your Ford fast! Complete detail 
notogravhs. How. to. construct 120 mph 
jotted, $1" postpaid. California Bl. 
Hox b-2, Baglevocke. Los Angeles 41. Calif 
colNSTALL, 
ther performance, 
ograplis 81 Postpaid. Ac 
Englerock. Los Angeles 41. Calif 


WATER Injection for your car More 
power, better gas mileage. $14.69 complete 
Bice: booklet ‘sent on request. Spee-Dec 
Eris id Sout ent Sree "Hacome 

IDGET Car Book—tncludes plans for 
sail Duilane mideet qian speedy idee: 
Facera. two passenger “highway rugabouts. 
Streamlined wheel "Motorekute" nex: 
pensive scooter car. Simplified construction 
Eistructions. photograpis. drawings. sup- 
Diy lista $1.00. Almguist Engineering, Bax 
860-A- Brooklyn 1 


MAKE Your, Model “A” go 190 mph 
Lightning acceleration, 
Speed. Complete detalis” Photogran 
Postpaid. Four Bartel. Box Lei Eagierock, 
Los Angeles 41. Calif 
\047 SUPERIGNITIONITER atom 
ing, pep. mileage, $5.0, EO" MI 
gk okie cee Seton ceo 
DRIVE new King Midget, worlds lowest 
priced automobile. "We supply all parts 
Feudy’ to bolt together. 45 miles per hour 
90" miles per gallon, Beautiful rater-roud- 
‘ter body, Pull accessories, including ‘skil 
Adaplete for snow and lee 24-p 


New 


frst. order). 
‘Motors, Athens Ohio. 


"19" CUSTOM Styling Manual Easly 
make car look Hollywoodized. custombull 
Uitrabeautiful: Latest customising. restyl= 
ing, streamlining methods simplited for ail 
cars. Photographs, ilustrations. instrue- 
Hons, ete. 42.00. Aimauist Engineering. Bx 
60-4." Brooklyn 4 


pays. food profits using Hobart's AG Are 

‘clog Cataion Free. Write Hobart Weld: 
‘Troy. Ohio. 

of rebuilt 


Chicago 13. 


Specity | 


PLATING Ouifila For Autoparts, Cor 
ect to a battery. No tanks used. Outfits 
furnished, Pree particulars, Gunmetal Co., 
‘Ave. K. Dees 

AUTO parts for ail autos and trucks, 
‘Trans. motors, differentials, fenders, 
utetors Also dy Barts, Security Auto and 
‘Truck Parts, 1993-BP Grace. Chicago 13. 

‘WELDERS for all_requirements, Pree 
Catalog. ‘Write Hobartweld, Box. P-1175. 
Troy. Ohi 


© GUARANTEED Winter Siartin 


ing your. own. 
Tgnition Eng 
‘Co., 4-8 Beard Ave. Robbinsdale, 
‘ATOMIC Condenser Tor all Cars, Quick 
"Smoother moor 
yours. now: $3.00 
repaid! State. make. and year "of “car 
‘Advanced automotive Products, $020 Lake 
Road. Webster. B. 

REED Avie Acteesri_ aT Rant 

ammunition. home supplies? Cuitrate eat 
‘Main Supply. Pairfeld. i 

EXTRA, winter starting ignition for lee 

thap $2.00. "Sena pisne to 
"Box 93. Villa’ Park. 

* AUTOMOBILE Glass! Rubber Floor Matat 
stock “Absorbers! Direct factory” prices! 
Immediate shipment or Quotation. Coope 
3137 Lawrence Chicago 28. 


Increases from any” car 
"Speed Secrets,” Ignition tuning! Hotrods! 
“Carouretion ‘Trieks.” Puela!™ Teh 
“Resting, idena'atreqmlining 
Feviding! “Customizing.” Sport 
‘Accessories! $1.08 Nevo 
Sota Hereford, Los 2 
CARBURETOR rep “3 Ei. migeliane- 
ous. parts. {gr most popular” carburetors 
Garouretor Service, 600 La Prairie, Pern: 
‘dale 20,-Mich. = 
‘CAR Trouble? Specialists im transi 
owt seca rewuilt Lowest prices, Benerioe 
‘eeda Atlas. 2220 0 State, Chicago 
"VAPOR-CHARGER'—Water injection 
that really work!{! Easily construct ayatem 
yourselt for SOc, speedway performance, 
hore power. pickup—30' ens saving! Cool 
‘cleaner, ‘smoother motor!” Elmina 


‘BUILD your own Ti 
Have every feature you want! 
House. Sport, Camp and UUilty 
Exttige “deserting 8 Wogels toe, ibe is 
od overgens) Jim Dahdy, Bor 
SEES" Wausag’ ‘wisconsin 
“TRAILERCOACHES 


Canada. 62 
Box (31-0, Glenasie, California 


81 MOTORCYCLES, BICYCLES, 


ELECTRICAL. 
SUPPLIES & EQUIPMENT 


Rangas O10. 

LARGE stock indian parts, Expert mo- 
tor rebuilding. ‘New and rebuilt Chiet Mo- 
ipierele, motars only "radian. Motorcycle 
Sales: Kansas City 1. Mo 


Scale tor iat" Ovele 
oh TB agatiaan Aven 


‘Det. C. 


‘Make your own 
init for, home,and shop. ‘Compicie 
‘técirteal paris for 2 ure with 
‘detailed, instructions, Postpaid only $2.00. 
‘Write Pluorokit. 532 Reservoir, “30 
vaukee, Wiseonsin. 

LAMPS—AN paris to balld of 
giialae ge OFre “Lamos suse 


Theaxy Gustproot cloth 
guitbars "$200" postpaid, “Stare model 
Vacuum Service Teti~ard Ave.. N.Y. ©. 


“FLUORESCENT lights. 


‘CUSTOM motoreycle accessories, Leather 
Jackets. sien. Woiten, “$3095. New seat 
Covers, bright, ‘colors. molded "cushions, 
$8.76." Sidestand, ‘ritieh muchines. $10.50. 
Free folder: Pacidie Cycles. ‘Dept. B3, 1208 
Pine. Benttie. Washington 


NOW Availablet 


or All 1045-46-47 


‘ised mote 
Supply. Box 
“PROFESSIONAL Migget Racer. 
tor-scooter, Midwet Roadster. and Miduet 


Mo- 


Motorevele, Plans. specifications. fort 
four contained’ in {ilustrated "hanebook. 
28c. Bie list Bazguin priced. used. motors, 
fovorasooters, “Servicycles. ete. eluded 
Free! Mfiwest, 2438" Drummond, “Toledo, 


‘CUSHMAN motorscooter $15, Shaw bi- 
cycle motor, $14" Hariey-Davideon Motor 
‘Bend 25¢. for bar 


‘otofscooter. nildget Pacers. 
tie. (80 by, First Clase "AMail)” Midget 
Motors Directory. Athens. Ohio, 


‘APPLIANCE 


“LAMP sockets, mogul sockets, three way 


switches. “tumbier switehes. receptacles, 
cordsets, electrical is, lamp parts 
Wires, ei¢, ‘Catalog 10e. Gearon ‘Company, 


See ts era able. cu 

ECTRIC Pen raves 
100 bostpaias Beyer Mile. 339°C, Usioa 
i miotors. 3b x SIE heavy duty. 
10.25 bet pair. Weber 


or all requirements, Pree 


ERS 
galaiog Write Wobartwela. Box Ps. 


Generator saves $950) Starts, ith ‘Busi 
eas, Pree Instruction book, Write Hobart 
Welders. ox P-114. Trey, Ob 


ARG welders, AC of DC. 1 
raRer ac 50-800. Ampere. 
Reasonable 
Accemorles, Pree Catalogs, Write ‘Hobart 
Welders. Hox P-176. Troy. Ono 


sander. 
by' detaching exible drive. shaft, 


“WAR 


AEG 
3.0 


“us ite 
‘2 Herman Siteet, 


today 
wazing Bacheann’'s" 
Rochester 8.8. 
(DRILL GRINDER-—Grinds drills to f 
tory scaisncy. Calipers with direct fending 


in Calta Re Shes ad 
fale, Ge, hae henate fae 
‘ahh ale oy eee 
F1OOKH Laine brandnew $i. 
a nee ead 
ie pipe cies cents dar, 
EuGS aus, Une hase Gey Se 


rasticaily requeed 
Guaranteed Bend 
Buying and save: Mt 

Snibony Ave, Ceiaes 3, le 


‘MOTORCYCLE parts and pistons, new, 
used, Harley. Tidian, Henderson, Buper-X 

Lint Ballak. git N. oth. St. Lowls 1M 
5 ‘AVIATION 


GIANT Glider Kites Double. 14x10 1. 


‘Acetylene fas eeneraicr. plans 
ste. Pts. brownaviie Texas 
SILICON steel ripe M37" $12.00 cat 
BOB Brac Nopen 32528 "Raya 
Sak RS. Mich 
Shin CoNDESSOMING a Bea 
PEVRNACES, conversions. gat of LF 
iy sold. Write for literature. Thutnan 
Equipment 1226 Pith Avenue St Josep Mo, 


Si. 2 oat Venture Biva'N Holtyeo0d, 
Bair 


PROPELLERS—2 © 3 blade for suow-ice 
eds. bouts, Literature, Standard Acro- 
raft. Box 187. Pv. Worth. Texas 


Soe el aan, 
Lincoln 6, Nebraska. 8 


pupae nree Herat al Fret 
oieetres ay 


‘METALS?_Aluiinanh_Grave_end Weel Ih 
aibGhapes White for fiee satay: Fa 
Warren St. New York $80 
INDEX Head for sale. bin 
sont Dred Os then tp ter tweng tach 
Seine. aril-Sremestuline machine, ake 
GAME etre" Cuter" Vay = 
futate and’ durable, tned by shone 
fories and machinists Write for fie fold: 
Str tones fngex Head, Hi Bost B'siseee 
ecriuetons Wromins 
ANGLE plate C1. FFE Ribbed Free 
cgtlon Ground $260 eattne Te Medel Teel 
Service, Rocetaia. tS “Se 
‘DRILL GRINDEN for twit dll 
scone 


Se macaneme’  spOee: BUEPEINS 


‘om for only. $6.86. War Sur 
Morris & John Sts, Rew Brunsw 


uv BATTERIES, 
GENERATORS, ETC. 


PLASTIC Bird Kite. 6 {© Red or Blue. 
Fiy any weather. §2.00,_ Multiple Socks: 
Bixutre 0b. 314 East isa. Cleveland 10, 

VETERANS: Flight training under the 
GX) BUL Private, Commercial and FUERE 


Sey eames) Yous ronriey Ee 
$500,to $1100 each. AU! New! Complete with 


‘MOTORS, ETC. 


Insiructor Ratings, Write for information, | uses ‘50. Ko COD. “Amazing 
Gottschalk ‘School of Aeronautics, Adrian, | Bachman's'™ 23 Herman Street, Rochester 
Michigan, So New York, 

PROPELLERS for sleds. air-bosts, cata- | CONCRETE Block machines $39.50 up. 
Jog 0c, Banks-Maxwell, HPD. 7. FU | Catalog free Concrete Mold Company, 
Worth. es Gravois. St. Louis, Missouri. 


‘MARINE conversions for Ford and Jeep 
3 10c, Lehman Manufactur- 
artnet An Newset 2 


Sa motor 
motors. “Also Used. parts for, Most, makes 
land. models. CrandalleHicks Co., 912 Com- 
monwealth, Boston. Mass. 


"Rush 
Free iow prices Beiry's Parts Route Ue 
Glarinda, lows. 


Firee falumes, Campicie ‘25 Varity 
House_Boe torhz. Wall Staton’ VCS? 
20_ BODY-BUILDING COURSES 


Pure 
Be hatched of sexed. Catalog Free. Colon! 
Poultry Farms Box 70 T'asant Hill. Mo, 


ished 1919. Big 
Superior Hatchery. Wiidsot 


Free Catalog. 
Missourt 


ood —walerproot marine grade 
for Boat” bull hickziesa 48°90 


Gecine' Gana: 

AE ib 20; 
ferme: Cash wit 
freight of express.” Carmen-Bronson Cor 
poration, Department Ms, Mount Vernon, 
ny 


51__ENGINES, MOTORS, ETC. 
WELDERS for all requirements, “Pree 
Catalog. Write Hobartweld, Box "P-178, 
‘Troy. Gino 
WINDING Dats. listing 225 motors 
ev and ‘phase. $1.00, Motor Data, 
ix “01, ansas City 3. Mo. 


risen 

BRETOWE Prin. haere 8 

sechig Ou oe tah Oe ieee 

Sgr Fa hah tae at 

Sot ee merece Orme erties 
ane 


43_DOGS, BIRDS, FETS, RABBITS 


ie ‘Raising Angora Rab- 
bits lars free: Wines Rabuhy, 


$5,000 YEARLY possible raisin 
rabbity our Co-operative marketing. pl 
iowa ‘angora Assocation, “Cedar Ra 


—— 


Ne 
Protection anared Fussy: Earl 
Hartsville, Indiana. 


cn 380 fn edn Sin oducts 


ear 
‘Spee, No. 17%, gary wr, ae 


Scripts, "Aovazine Bachata’ 

435 Herman Street. Rochester 
SELSYNS-All New! Transformers—OE 

Model 25101, 87.5—-51/5V 400. ey 

tors-GE Model 201P1, baltic 0 cy a 


vAmaging Bachman." 
Rochester 9. ¥ 


‘Make money at 
Klee free. Taylor. 
iapeville, Georgia, 


RAISE, Quine Pigg 
Box aan! apevll 


(RAISE rabbit Market 
‘stock furnlibed on 
Flan ‘Literature 2c: with hte 
Hansen's. Rabbit Institute, 
‘Avene. Salt'Lake City 6. Uiah 


Se ii Se a Be 

Including two metal ‘and instructions, 

Hebb Gai as al etait 

ne oe 

ott aula ae 
7806 KATSING 


tent 


‘Pree’ 
om See 


ARMS, 
omen REAL ESTATE 


NEW AK Wisconsin Air cooled engines 
3.0.4 BP complete 3. FOR RE 
Kuehne 138 Northampton St. But ¥ 


Express Prepaid, Duplex Motors, Bar 
ton, Towa. 


TELESCOPES, Microscopes. 35-28 ath 
Barometers. 20 W. oth 

asi 8! Shrine. 

ts enleh ul, 


Guaiiis. free literature. land lists, write 
Gi'w. Stars. Ozone. ATE. 


Wards, Pree list And Lterature. Hubbard, 
(3H, Minnesota Ave.. Kansas City 4. Kans. 

100 ACRES, South River Ont, $500.00. 
succeed "Sales. P.0, Bow sibi, Indian~ 


S G00D. FARMS —Ranches —Washingion: 
Minnesota. Montana, Idaho, Oregon. North 


Ua BACE:Date Magazines. Books, 

roes-spears. Arkell's. Tarzana, 

Oot ‘Photographs — Curios — 

Booke—Lisis dime. Jack's Shop, 391 12h 
Street, Oakland 7 Calif 


Products, Fit Laguna St.”'San Francisco 


orto Bay's scenic shores. Wonderful asn- 
{ngs hunting. boating. bathing. Fertile 
Soll, softest water, vemperate climate ‘con~ 
Senichcomigunity, Free erature, Richard 


ito. 6340-2. Hollywood iva. Hollywood 
28. California 
‘FIVE, acres adjoining town, $250.0, 


{$10.00 down. $10.00 monthiy” RW. Stew 
Bre Taverness: Florida. 

‘OZARK Magazine. Eureka Springs. Ar- 
kansas, For homeseekers. Year. $1.90. Pree 
map. 

‘CANADA—Tor Tull details regarding any 
nian of aaricuitre: sue a general fara 

ranching and fruit lands. write £7 
Wiliams, Department of Imimigration & 
Golomieation: Canadian’ ‘Pacific Railway 
Vancouver, B.C 


108 POULTRY AND SUPPLIES _ 


POULTRY-Raisers — Increase poaliry 


ith “Experimental Farm, advice 
Neat fested-helps. 4 months for only 


Poultry Tribune 


a 

we utr Gulla, 10V6-B Bo, Ouive. Loe 
‘Abweles 13. Call 

11_ PROFITABLE OCCUPATIONS 


‘excel 
‘Detective aftioalars 


Hee, Write, Wagober, Pei3s Went Oot. N.Y. 


MAKE beautiful mirrors from ordinary 
window glass. No expensive equipment re 
juized. Details free. Tes-to. Box 189-SE, 
likes Barre. Pensa 


SSIETALLIZE ‘ety shoe Many meiboaet 
Details free. Enterprise Box. 169-3. 
Wilkes Barre, 


BOOKS Found free! All Subjects Send 
fst Jaher oN 20-3 East 


‘Sample 0c, Baker ‘eerviee. "5 
Gieveisnd 6” onia 
‘CHAOS™ (Impending Cataclyam). 
seller $1.00 prepaid World-Press, Oo: 
| Rema‘ Giet ina 


MAGIC TRICKS, PUZZLES, ETC. 


|e 


seo TRICKS” bend only Tor for Douglas 
famous Iid-page Catalog $00 Tricks 
harie for amateur professional Atwériea's 
fastest service for 38'yeare, Dou 


er Gatalog ite, “refute 
caren ‘v6 First Ave., New York 


nares Ee aE 
Sep at see 
Gi 6-006  abameaalaa 

Pg a Rear 

‘10c._ Johnson ‘Beret 


$1.00, 


‘Runes everyone, th 
iP you sene se 
Oras "Magic. Tricks a 
Kensingion ‘Ave. Phila 23" Pe 


Thostratea Catalog 
203-0 


Jblahed $3 book 
rinted, price only #2 00" eae tis exe 
tines beautiful puctaresauay reveatine 
tome your gecrt delights Contest 


Rg 
aa ssn at nee lat er 
GYPROTIENT pS Lasoo cous 

Megs Ry RE 


‘number 
i Carrol Street Brooklyn NY. 


roar Wall acre rowing Olasene. 
‘Associated Growers, ai Corson Ave 


es ipplied. "Crop. 


yout earn Lear Ree 

Glass ‘Biowing “Pree information. Pubtic 
Batieaeionat Serviee 482 rving, Briageton, 
x 


lm street 

'SHELLCRAFT— Beginners kit $1.00, Cat 

free Burton, Box 21. Station A. St. 

erabura. Pio 

MARE Beautiful, Sotupe Jens at 
rots, hobby ar ther 


Tash etat and plot, 
Getaiied” instructions, 
fists aradenton, Foe 
iso PROFIT in ¢ dase mage 
ot tf. ake 


EDUCATIONAL, Books sold cheaply of 
rented for smal tes. Books bought, Mon 


Gi MAGIGIAN'S in. ghost usin. Hou: 
pot favalog “Evetyth 
compte ow Color 


“BRILLIANTL} 
ures ali adult books "Sel out I 


int ishing Co. 348 North 
fitter. fndiannpolls 19. 

ADULT “Sookalours ee Fifeen— 
gh a0! Free cates irsen, Spring Valley 


“PIX Tt Yoursell”—home repair book 
How to dy appliances, farmuture, plume: 


pictures 140, 
Popular Seltnct Bent t8-€-388 tin ave: 


RADIO. for Toe Mia —praca 
ook. fastructions. for ‘buliding 
5? radian ot hs. other sets 1S 
paces. 048 enuiar Baision $1.49. 


Bue. New York 10. 8. ¥. 


= Books. Retail wholes. | 

guise Free Gordon's. 38i3-h Grenana, | 

tas Anes “squIRTING loody Boa Powdes 
‘ADULT books —amiuaual facinating Ais | Hoe Gum Terriheally Panny’ Ail 

£1.00.) Pree “Catalogue, Koes. 10 Ree ee es age 

New vort Brookipn 20.8 ¥. 


oT Se Sueree ah 3d one catalog 

Rc Coreg 

cee 3 
romeo 


SMAGICIANS" Hendguatier 
Professional Catalowue. pocket. 


13n1"WalndtPhiine 


1948 CATALOG. wholesale directory. 10s 
g| Sales, Sunnysige-C. Indianapolis 


A SNERSING,, ening, Rawaer 
gther tricks free with: Joke 
3400:N Ista, Philadelphia 


santeen 
‘atdlon We. 


REE bareain, catalonie ‘pr adgit Book 
buyers Ramin Box I3e' Madison Sq. Sta. 
New York Guy. 


TeaVENTRILLO™ Profesional volethigy 
5 teslrument aid Mammoth cataon 236 
Oncor Phlladelpie 


ee eae ee 


aa ‘Dusiness in, making and 
bullding ‘with interlocking "bigeke‘pela~ 
are Industries. Dept. 20. Stuncle 

TVECTAL Ruboet for mating wotas Lit 
erature and sample free Universal, Box 
{ote-A. Peoria. Tl 
DO with Sea shells. Rtactive Jewel. 
Wits: ae—Setn avenue: Onklana2 Cau 


DOLLAR magic set free with Gigantic 
catalog “Sic.” Magex. 4462 “Germantown, 
Philadetphis. 

MASTER Cigarette Vanisher will fool 
even sour wife’ Delalle tree. Seeet', 
Sellersville. Penna. 


GAMES, ENTERTAINMENT 

HOME Model Slot, Machines and Coin 
‘Operated, Games. Write for catalon, Wand 
Dictribating Co. Dept. Pa, 6 South Kedzie 
‘Ave. Chicago 13. Ti 


36 _ COIN COLLECTING 
WOODEN Nickels 61 00, 20 colne from 
20" alfferent countries ‘$1.00, 20 aliferent 
Tnafan head cents €1.00, Lar 


(rd. Chicago 37. Tiiinoss 


‘OLD Money. Wanted. Wil pay iy dor 
tage fortnicke of bid with Tiberi” tad 
tho Butaio). 


May. thes "mach profits to, You. 
Numismatic co. Dept 30, Ft Worth Texas. 


Brice nly ‘Ie to serious approval. service 
applicants. Money back if'not celghtes 
Wistrated Oargain tists with each reer 
Mystic Stamp 60. Dept. 33 Camtaen’ New 


‘GET pront and 


Catalog. You! be delighted with It Send 
for'ie iow "B. Max Meni. 374 Mehl Bide. 
Mt, Worth, Texas” Largest rare coin estab: 
lishment in'O'S. Established 48 years 


‘START your own stamp Business Wie 
‘Bonala Shepard. Box 


for free. Grewia 
‘839. Chicago 2 


REE! Foreign coin, banknote and Coin 
alter” tented "Carag “a “ae 
Broval service applicants, Send se postage. 
‘Tatham Coin Co.. Spritigheld-Dis, Mass 
80 WORLD coins $1.00. Harry Hishow 
ow 9018. Pituburgh 3 Peat 
a for hundreds of 
ens 
ce, ‘Bena 
Gens for iiugtsated Goin Galue Book. 4x6. 
‘Guaranteed "Prices: 49. years: tz pusiness. 
‘Goin “Exchange (1), be ‘Roy. NY 
‘SPECIAL offer 80 diferent Foreign Coins 
—Ancient Coun Fan 
cents "piece and 3 
Foreign paper bill, The lot $3 00, Pappas 
Soe Wadeworty Ave.” New York. 33. Ko 


wena ORATE 


land, 
1.30 en flustrated Cat 
Sintute Salt" Cake 9. 0 


Wow! $10.00 Worth Of Pan—Oniy 
‘Ae! What i treasure hunt! Big package 


ited Stalgs Stabips ob 
‘Piles Metropaitan, 
fork Cuty 1 
25 DIFFERENT Tndia—Je wiih a 
gh Bremioms tun puget. Be 
‘Stamp Co. Box 02-P" Bayonne. N. 


wela 


FINE Approvals. Past, personal service, 
What countries do ‘you’ preter? I'l send 
thelr tampa Afton Skinner, 438 Locust 
Lone Beach 12. 


$100, $200, $5.00 US. 


‘oorevelt, 


‘Company. Box 60 
WONDERFUL,’ Reotseit Triangle. Reeti 
ssembllany ‘Perak, Keaah. Bt Vinceat, set 
era’ Italian Atviea ana numerous other: 
Eversthune ioc" wih approvals. Phipps 
‘Mare. 10002" Wellwurth Ave 

‘Aureles 3 Callt 

‘UNITED STATES mint stamps exchal 

‘Send want tat and references “National 
Siainp ‘company, “ios Russ ‘Biden San 
Francisco. 4” Guilt 

35 DIFFERENT. sng Win, Vaio, 
‘efor Se with approvals, Standand, Bok 
Yei6. Siam! Beach. Florida 


Beryl Bosh ae Angele 5 
Californias DOK SE Mes Mneelss 
BET You Haven't thew! Gouin GAR, 
seit ocnart Srananiugd Sowa ae 
fest Sears? ipecendencis, 
Fite, Semen hgptenat’ Wile’ Tce 
Eire eo 


ces 
treet, 


Indian Peunies 81.00 96 
auterent foreign “coins $2.00. Unteruatl, 
Goo West NY 32 


Helpers. Dept, B2. Bor 
bee 


NICARAGUA “Tin Pan Alley” Diamond, 


| Corsica MAtane, Antigue, otvers all Se ap 
preys, Cabial Stamp Go. Dept. 10, Lite 


“i BU FERERE Uni Siege Pr United Staves oe Price 


st tree, Seidenberg. Cassopolis. 


“BRITISH. Spanish. PrenchColonion 
Fatleah, Mier heads, and airmail packet 
Beye on ABN y ameAmertan 
‘tinpeo. Box ‘148, New York’ 33. 


‘OLD teres U. 8 Seconds. on approval 
lightly defective. bargain. peices. Hearn= 
id. S81 ‘Clinton. Newark 8. N. J 


MINT Nicaraguh Will Rogers Set i0e 16 
applicants “Teguesting approvals. -Micha= 
eka Wor rhird Aves Newark N. J. 


~NEW Dine Picture of American Destfos~ | 


fer on i! $1.00 or two facsimiles 23e- Too 
Your triends. Dept. P8-1 


"1a82 So, ‘Green, 
Ghieawo. filtnots 


COINS bought—sold. Catalog foe Brunk 
Coins. 3550-0 Ovceola. Chics ih 
100 MIXED 1 coins 
Monte, 725 West Ti2, 8. ¥. 32 
CLOSING out :=-435, 
38:000 coins.” relics. 
‘ant 
Hel 


‘intlocks, carbines 
ci 


ustiated ints fee. 8 
Philadelpia 3, Pa 


money Tis 
oe | 


TFREEFamgus americans Set blur Fiat 
Set. plus the Nationa: Parks set. plus the 
Preaigential Set_to the $5." A total of 90 
Stamps absolutely’ Free to Customers for 
| Sar 'nsurpaused United Staies or Foreign 
| Selections. "Send 3e' postage for 15 of the 

[tbove mentioned stamps and full particu 
fare. “T'riboro Stamp Company. 143 Nassau 
Street, "Dept 201. New York 

VICTORY Packet Free—Inciudes stamps 
from Tanganyike--Beitish Cayman falands 


decent, White tnian gente 
iver. de" Nickel. Hall” Dime. 

Nietel"Liverts” Seated Dime Civil War 
Gent. Fractional Currency Nove, Conteder= 
ate Bil Foreign coin. Poreign bill. and ur 


Colonial coin before 1790 $1.00. $1000.00 
Contederate Dsl $1.00. 1180 Foreign Silver 


Sollar'-s1.00,” Worthy Coin” Corporation. 
182-1¢_ washington, Boston, Mase 


73 DIFFERENT with George Washington 
Stamps, {rom Brazil and Eeuador: Pirate 
Talend: Vietory issue: Medicat set: gthers 
alae. with ‘Grayson Stamps 


Porto Rico Airmail Triangle 
American Colonial “THe 


96__ OLD STAMPS WANTED 
TWILL var $100.90 ech for 1004 Te 
‘leven (tip to $1,000 00 each unused} Send 
W0e'“for Taewe lilustrated folders stiow ng 
‘Amazing peices paid for old. stamps, coins 
Vernon Baker.” PS-8t 


‘offer? Collection? 


‘need “them. Spot 
at 


ha colieetions 
Elsria. Ohio, 


Wel urgently 
ia. — ‘Stamp Co. 


EAGER ‘Wisieale cx 
unkseo, S001 Queensbury, 


100 DIFFER ae Ghee ae Tige wit 
‘tin Place ‘chicago 31 


‘Siammpe. 14 

UNITED STATES approvals complete 
ggverage fine quality.” attractive prices, 
Seminole Stamps. Box 1138-8. "Coral 
Gables, Florida. 


Forawe 
Ieimare, 


FREE | Thy Chinese. “Miages™” War oe 

Approvals. Seminole. Elliston 10. Va 
FREE! Complete Balkan aviation sei 

with approvals, Beaman. ‘Elliston 10. Va, 


“GIFT, Approvals. Imperial Sta 
pany Dept. 6. sib bec ieee 


cot Siriced “Mare Sta 
acacively pred Marve, Stam 


Dany. 201 Troy Avenue’ ‘Brookiya 13, 8. 
‘STAMPS fro 40 countries, including 
Hired, Bowling 


| UNITED STATES Price list, Send Post= 
age. btate Stamp Carp. 1238 Perk Bide, 
itiemurgh 22, Peng,“ 
WORLDWIDE Different? 300-25e;_600- 
9¢; 1000-61 40: 2000-64.35. Beacon Sales, 
jnard 3 Mass. 


30 SCANDINAVIA 106 to approval_w 
pilcants Ship. Born Nicises, Sono, 


“$0 DIFFERENT Belgium stamps aid our 
price list one. silver “dime, Stampaalen, 
Box 1649P. Oakiand 4. Calif, 


‘WHOLESALE price list Free _arinur 
Grunwald. 397 East eith Street New York 


FREE—60 different with approvals. B. 
Miller. Station P. Box 69. Brookiyn. N. ¥. 


‘A REAL Roosevelt Bargain. No stamps 
ban the faanous Haoseyelt neue br ait 
ferent countries, We have them” All 


‘Witham St. 
FREE U. 8. Pree list poslage Se 
Hanna. 355 Sih Ave. Pittsburgh 2 Pa 


PENNY a 
partment PSM. 1 
‘Tennessee. 


“GIVEN free. Rovsevelt-—Churenil_ Hiller 
<<Mussolinl with approvals, Imperial, Box 
340 Tampa, Florida, "°°" 

MONACO. Roosevell” efor soe “Airmail 


‘UR Money's Worth! Seychelles, Bitz 
ois pioese Hunger Stamps and 
gir ioe diterent other stare. Everything 
to approval applicants. Atlas Stamps, 

Bho wert Toth: Dept Me Lithe Hock: APE: 


1, $192 SPA Sheet coly Sto appl: 
canis for U. & approvals, Mf. Hayeotk, 61 
Sen Pl Broaya. 


ERE The Stamp Finder, Big new eai- 
“ta pages profusely illustrated’ Tden— 

Ukes a GitleuuP stamps immediately. Also: 
a5 different. stamps from Vatican City 
Palestine, Cyprus. San Marino. etc. All 


Sent’ to approval” appileantaenctosinig “se 
Fosters, (Gareelan “Btamp Co. Box 918 


147 Broadway. New York. 


teat sie pepformation eauge 
Ernest Moumblow. 140 Hegney. Bron 56 


POOR 000 World Wee fe Pecitc. 
P.O Box S104 Los Angeles. Cal, 


HOBBIES, COLLECTIONS 


Dept, 30-E 2s20-Bye ‘St. Ne W.. Washe 
ington 6, D.C. 


MAP stamps, 15 different, plus world’s 
smallest’ triangle stamp. scarce. only se 
‘With approvals. George, Box 2774, Phoensx. 


“PLPTY Canadian and Newfoundland. 10 


Approvals, Reade, 606 Gerrard, Toronio 


500 PAGE catalog, 6.009 saves. ene: 
Se" Jonnson ‘Smith, 

34 DIFFERENT pictorial comie butions 
$100, ‘Theron Fox. J024-A Carolyn avenue 
Ban Jose To. Calif 

ULTRAVIOLET hobby bulletin free, 1 
structive, fascinating. Mission “Mart 
Fort Stockton Drive. San Diego 3. Callt 


& ‘Co. 38 Park 


a DRAZIE amend ahagd. set oe TH 
ie ‘S044 South Paiz~ 


FREE! Air ch approvals Deane 
stamps, Box #1. Mam Es 38 oid 


geet 
Scaring 
ie 


mat 

Swordt tiveiand) 

jmFort (Buttes 
New Zeal 


So -GOUTH. Central Amerigg—i0e Box 
618, Northeast. Kansas City. Mo. 


‘Disture tem. Oniy Se with 
pprovals, Universal Stamps 


"EXTRA Money! from Hobbies. Informa 
tuoq. Pret, Village Sales.” Box 305." Oak 
Park 3 Tih 
HOBBIES, Gring amare prod. Cearn 
Wuable titormation ree Matic 
Tomine. Niaeara Palla Ny 


FREE 22 Color Slide and Pine Grain 
Negative! 

Sraft. 2655-8 ‘Holl 
38 Callt 


‘Send self addressed. stamped 
ies and catalog, ‘Slide 
rwood BIvd.. Hollywood 


| PROJECTOR Slides 3 ¥ 2, awortment of 
‘ity airplaise views. $293, 125 sides. $495, 


Ran. Bode, towa 


“TOW Coat—Mammoth Blomus, Phoio 
piaplay, exits Cherny Street: CHattabooea 


SSC" gleprints Se"4o0 31.50. Dick's Photos 
Toussvilie. Ky. 


‘UNUSED Match Book Covers. 109 ail 
uleren $1 00 'Free cata. Charles Eael- 


HAND oil colored. 9° x 10° enlarrement 
acd Toga E23 Rzzen “Arist 
Gloverdafe. White Plains. 


‘Gieveland 3. Onio, 
EXCHANGE duplicait ‘rappers Grey 
where. List free. Box 2160-8, Denver {Cal 


® ANTIQUES, RELICS, 
INDIAN GOODS 


TANTIQUE-medern 


swords, 
[rated catalog 80¢, ‘Robert Abels, 
Lesiees attest, wee Fas at 


cols, relies. sane 
Bintloetsexrbines, ant foeraia He 
ietraied Catalon fee. "Wenona 32 


MINERALS & PRECIOUS 
STONES. 


76 UNSORTED. Newfoundiand 25e Resi 
‘Value. Mayfaiz, 86 ‘Regal Mond. ‘Feronto 
10. Canaan. emuctiberis 

FREE.) foreign mint blox approval 
‘Robert Wheuley. 13 Pershing Biva.. Bal 
win N.Y. 


GEMS, precious and. semi-precious, “ail 
schuine tras worlwide sources. Beal 


smh erie we See le 


printing seven ry 7s. 


~ COMPLET! 
spate, io Lentteton. 4 


‘on request, Ateriean Studios. Dept. 68, 
Tncrowse, wisconsin, 

4 BEAUTIFUL, Double Bive pictures and 
toh ‘devel ‘pour’ service 


laped. 0c tree 
ManterePacitte Photo Service, Box ‘600, 
San Francisco, Caill 


“THREE prints each exposure roll 400, 
‘Two each, 5c. One euch Zoo, Reprints Be, 
Fred ‘Aw Rastinan, Bode, lowe, 


‘CANADA Peace set 166 with attracti 
'Rhenume, 8049 Routhier. Mont= 


(e| Wawel 25¢ worth of U. & 
oma! Write! MN 
"Broo 


‘WilOOPN 
stampe free! Noob 
Go. a ‘Shetteia. a 


“ROGUES Gallery Packet, Hitler-Musso- 
‘Unt 20 others Je: Premium Wartiana 6 Me 
IDE Duchess” set (2 values) 5 
approvals, Hoyal Stamp Co. Tamaqua 2. 


Tans And 
3 


one EES PL, -iatinee ae, eee ‘Or 
chia. Maps, Animals, With approrais So 
Arthur Wirth. Norwichtown 2 Conn 


90 MOTION PICTURES, SOUND 
EQUIPMEN’ 
BEAUTIFUL Kodachrome” Silde and 


ast 8 


supply Service, Sit West 


‘SEND ohe dollar for geuerous amoriment 
slabbed diamond cut gem material. Mt & 0 
Geen House Box 250 Mestla Park. 3k, 


EENT Idinm. sound films SOe reel, Large 
hn oe ‘cataien. 0. G Piles Service 
igs “Chestnut Streets Mtovelie Park NJ, 


RANERAL, specimens. rough gems 
phlte foe, it free “Micelon Mierat at 
Fort Stockton Drive. San Dieeo 3 


NEW Cuesarian, Delivery atest ore 
4400 ft Koda 


id. ome, ‘Sher~ 
‘sed "Broadway. 


(HOLLYWOOD Filme Color” sample. 
$Yab Cotsice oc. "stove, Tunenvtre 8: 


TRAG, fen, diferent 9. ent. approvals 


Kress, Box 2 


GIANT bieoloured royal visits, Malta 
pistons, gorteoi Gulatas Goose Aira 
Beandinavlan packet and Ulustrated stamp 
Dublication 10 cents with approvals. Crown 
Stamps, Box 281. Toronto. Canada, 


ga aoa ‘approvals, Larte. selections. iow 
prices, Panther. Dorch, ‘Center 24. Mase 
“CONFEDERATE-Staies” twelve dier- 


Gamera Go: Dept. SP. 178 W. Madison St 
SBieseo 2 

"ENLARGEA® Build your own cheap we 
show “you, how. Complete’ plans $1.00 
‘Somerset apecinitis, 1514 Somerset. De 
trot ae. sich. 

‘OIL, coloring photorraphs can 

Spomey ge prettable seine for 

eating. Bobby or re 


ane 
ee fei 


ae Sek aa 
131s Michisan Dept Ifa Ghicaro sr 


HUNDREDS of eels Tor less than B50 

a Teel dsm and 16mm. Send samp for 

‘Getatis, “Bounte's Film Club, 422" Haven 
ue, Hamailton. Oo, 

‘GUARANTEED Fresh snti-halo outdoot 
movie fim! Weston 16! Dayileht loading! 
Processing free! “Three spools double sine 
$430) 100-1. 16mm spac! $430" Postpaid! 
Catalog. Eso-8. 620-4 West 30th, ‘Kansas 
Sity 2 Mo: 

‘EXTRAORDINARY Film Equipment Bar 

Gatsiog Se, G-lomin. Towers. 635 


SJulgee SILENT sound a Bima 
tefuational, 5139 Strauss, Brooklyn. K. 


ARTIST'S models: List-sample 2c: 15 
‘Sor 


"Hive, Cleve 


GENUINE Confederate stamp 10: ap- 


ovals, Stamping Grounds. Waiting Road. 
yt Hartiora, Conn, 


ite Ga 
ren 


SRE Sieat, Piles —eaward Foley. 
323 Pine St 

‘CHILD Ts Born By Caesarean Delivery 
project 2 ane rosuction fee, 
Exod postal card. ‘Movie’ Plime. Hamilton 
10. Otto. 


ART model Aims 16mm rentals exclu- 
2 Hevere 


‘WE Buy. Sell, Rent. Bxchange Home 
‘Mavies. Betails for dime, Midland, Box 
430; Oak Park 311 


Projection fength sample. "Mss Atnerica’ 
Ee ‘World in Calor Prodvetions. Elmira 


‘Way. New York 19. 5. ¥. 

FILM Movetone ig back 1's Weston 13 
ponhalatlon. Pree processing 100 ft. 16mm 
$225. 29 ft aouble Sm $1.90, Bulk fim 
Wiitiout prgceasing 10 ft 16mm 92.35. dou. 
die Bm $243. ‘Pree ciccular. Promader 


Genera. Davenport 5. tows 


93; includes processing. Fotosnon, 
Noon #0 Ub Edina L."Rew’vork Cy 


B88 
autre. Duro Products, 1519 Eevert, Eeeerts- 
fille 'at. N.Y, 


NEW Imei jou 


Broleciors delivery 


pow. List for a dime. Becks Supply Service, 
Box 20, Tuhwea. N.Y. 


* seni Maven, Pen 
ateat Sot equipment! Save? Catalorve 


(VIE Film At cadous Savings 
rex’ got stock, Text 

eri 100 ct 3.057 
fe si 


ee 
Stine seth alts 
ef Shas Seeger Pen et 
SUE eae i ete 
pee tS atl a 
sec darn ate we 
ieee Se ke tes 
ag ae Oe i, ae 
he, fate 


SEND (ue Te pricier cataza dim, 
ete, catalogue, Sterling's. 679 Northamp- 


“ee eS Rees ‘MOVIES, Rental—vale—sound— 


12 SONG WRITERS 


POEMS Wanted fo te set ig mune, Free 
examination. Spoemss, McNeil,” Mas 
fer ef Muse, S10-PS. 8. Alesandria Loe 
‘Angeles. California. 


Henited supply—éia? prepaid. 
Ps John Barron, P, 0, Box 128, Brook: 
yn 6.0 ¥. 


SONGWRITERS, Songs Published 
Monthly. Royalty, 


‘ote Hollywood Tunes! 
1537 N, Vine. Hollywood 28."Callt 

“SONGWRITERS: Send Poems for Free 
Rjatzinatlon and Outstanding oer. Gated 
Music. 116. Salem 


‘POEMS wanted for musical sett 
oem for immediate consideration. Hamann 
Service. 626 Manhattan Bide. Milwautee, 


GONG WRITERS; Hopes oatgandine 
muse eritiae ofer. Len-Tex Studion 
Ceonara Texas 

Poems. Hal 


‘ones, Get 
the facts rst. Pree booklet. aturacsive 
iter. Song Service. S3t-J West 46th. N.Y" 


SONG poems wanted Al Sanders. 136i 
North ta, Saile, Chicago, UL J 


RADIOS, SUPPLIES & 
EQUIPMENT 


(RE Simple, Tubeless Balterview 
Distance-Getting Crystal Radios. Crystal 
nd ilustrated “instructions "25e postDald. 
‘len. ‘Gunton, io 


phones 
imenters send stamp Tar our 
Sainte: have. dollars. United 
(o0-¥) Newark 
RADIOMEN, Servicemea 


fant radio 
ho Co. 


fogay ‘ba 
1811” iro Nassau Sereet. Ne 

HEADPHONES $1 25 headbands Soe, lim= 
wed’ quantity. Nico Supply. 1700 Walnut, 


Pitas 5. desk’ 

TEARN rodlo Tervicing Tian 3] Dome 
in’ spare hours, “Intensive "shop-beneh 
Bractical instruction method. ‘Prepare for 


FAMOUS Wester Electric Radar Crys- 


RADIO controlled garage, door opener. 
‘Works from button in ears Complete plans 
$1.00. Champman, Box 3296. Birmingham, 
‘Hissar 


24 BUSINESS OPPORTUNITIES 


~ #25 WEEKLY workine two hours dally, 
re, ‘canvassing. No Manciacteries, Lycke, 2 


Cie 

OPERATE profabie bome Duane oT 
jug merchandise by mail. Past sellers, 
Untee profits, Powell Service, 8713 Euclid, 
Gietelana 3. Onso, 

RECAST ld batteries into now. Caveat 
achievements. Battery Laboratories, Min= 
Reapolie 


os thie Geeta 
eras Goce 2 
Ed ate 


“ja PLANS to make money local, mail 
gyder, ‘Particulars tree, Eine Go. 220¢A 


‘GOOD, Paying Business Sil 
orto plating autoparta: eects, Bl 


ina” 
COIN Machines earn big ener 
ceniner are now avaliable at $11 8 that can 
arn “'an high. an 81 weekly profnt, “Pince 
siewnand yout intome starts tnmediacehy 
Rost” cah be ‘erated “in abarg ul 
{Ste wath nd experience mended We 
‘ad send 90U 8 catalogue describ 
Tie our sus candy” eum and postage ven 
ofa also icalen aohusement "guines, ‘et, 
Write “immediately to Parkway Machine 
teh G23 W. North Ave Baltimore 


single ot 
RGU “consial” cable 


lus “se 
Geese 


petmeabulty tuned, "4SSKC TP 


rr MUSIC. MUSICAL 
INSTRUMENTS 
BRING gor store to your door, Qualliy 
instruments plahos jccoraons. guitars and 
fetensories Bend” for’ catalog 
SRiSieG! Sierehamassers. “Maron i Oniot 
[AY plano by ear A “eound™ system. 
peoklet tree Joe Boucher. Box 138. Otiawe 
Banada 
“MUSICAL movements. $3.00. Pree photo. 
pera iis Sion: Phuadegnin t. Pa 


Fig aus Greg 
iE Seh Bi lA Se 
pe es 
paar 
SS EES 
“ Tae ones 
rr erie canoes Set 
SPUR ee tea eae Wee 
init Watese arta ae 
Sane Gas, Gee 


aio the Goette ear way for eon 
siete Laub send 8800 ta Goette FO: Baz 
Tot South tone Pare 20.8. 


‘PHONO amplifiers. Xits, record 
qe. Pree Terature.” Audionie 
Box 115. Deer Park. N.Y. 


ile Co. 


TRAVEL anywhere anytime. Earn” $88.00 
week up. Be your own boss. No experience 
FBecessary Less than $5.00 investment Tee 


“BIG profits and sour own business caat- 
ing new 1048 ‘Metal Toys and Novelties, 
Eatest scale model Autos. Original Ash= 


For Sethi and. ulustrations of 
Deedes ‘Cast Producte Oo. 
1858 Boston Road. New Yark 69.0." 

Territories, new 


TOR, AR extremely profitable uetine 
Revs. operate a Collection Agency— 
Gredit Bureas a Baaly earned, 

Cole jyracuse 2 


“EXCLUSIVE Distributor. 

beautysprotection for auto. Muishes. Used 

Tike polish, Must fn, own stock. Plasticlze, 
and St. Miami Pla. 


‘SEVENTEEN firms paid me $3275.00 Tor 
19 $25.00 project T had devised, Whai T dig 
ou can do. Write for details, Bower: 356 
(anna. West Windsor. Ontario. Canaga, 
START budiness yourself, Send for list 
of spinner’ blades, shafts. beads. rudders 
nd parts for ‘constructing lures Uiat will 
fateh ah. Spinner” Speclaities, The, 
Lewiston, Tato. 


AMAKE money spare-time Write (oday. 
American Letter, ‘Rew 


How snd Where to obtain capital, Par- 
uculars fre. Guar bétvise“Wapskoneta 0. 


GyPAISE Earthworms. Instructions $1.00. 
W. Hufiman. 391 Pleasant Lave. Rives 
Sanction. Mich. 


Teh QEIES of huni Satibaigy fer cnn 
Tahoe Valley 6 Geli ee MACOT#ROT: 

LINES, available for EARS. 
Siocks® Delaware’ industries. 
Muncie, Indiana. 


START advertising and 


Tetier_“shoe 
Complete home training. Free 


pewriter 
fouston 12. Texas. 

“START a clock shop thie cece 
ing is booming. Our easy Yolearn home study 
course “with pictures and. illustrations 


feachee Fou now 0 repair ail ‘kinds of 
locks Information” {ree Houston 
(6. Box 30608, ‘tema 


id ess. Pree sample mate= 
Flats. Write ‘Willis “Fluorescent” Service, 
ToL York Street, Brooklyn 1. N.¥_ Dept. ©. 
$46 FROM Square Poot Pirwood: Ji 
petessary. Write, Woodart, Briggewater, 


START Home plaster ngvaliy busines 
how. Literature tree 
“ea Catalpa, Cnieugy 30. fi 


‘Amazing course 


roDtable mail order Busi 
‘East 


‘FLEXIBLE Molds to order also oflal- 
nals.” Professional course ‘manufecturing 
olds abd cast Rovstiea, Latex: lacquers, 

Becks, oie cauipment, guppies, Pia: 


SSEARN Big Money al ome Get Git far= 
ruins’ Yout profit 42'299'r" Sample #190, 
oven, $15.00, ‘Hamel. 1216 Park Row. New 
York city 7 


TWELVE Dien pace Tine Tone 
‘al up ek, Average 61.08, ‘hourly. Posi- 
a, Wit innedinialy, Aer 

ice Netcopeck. Pa 


“A FACTORY tn your home garage! Big. 
‘and sules rights. mechanics’ waterless hand 
leaner, 8600-8800". monthly. 

suomi pecans, 

‘Devt. G. Los Am 
POPCORN Machines. Potato Chip oui 
‘Go. 4803 Hi St, Sprinefield, 


300, TESTED Monevimakers, 6 pare Book 
age"oatpald. Money buck if insatisied. 


Setress Meee end Senet 

Seattle 

Se ee meee 

odbedl" on toate as Sa 

ee eo 

Pots wee, BT eae 
Tag maine ABS 


nie S, ESE 
Ffeeclueratire: Chaney. 1130 doth 8 


Dans describing method rent 
Sime service, Lock Bow 1373 


ge (STORE equine, Jewelry at 
ie st entaiogue’ ina onto 
agents 


See mad 
‘MODERI Machines, Big Prods Profits 
oes 
SE ciara Beceee 
Sontepente air 
periites wer Savings. to $01. This 
Eerie cic a ie Bap 
nse Eaten ea 
bars 
See SSE Ae 
re oe 
wart i gue a 
ace 
a es 
Ae She A Ba 
aE ae aiees ae ee 
erie, RE ad he 


risen, Toronto 12. Canada 


pe amet STs 


eo ee 
Say aceal 


‘YOUR profitable opportunity. New large 
aformatsan sheets with wholesale sources 


NATURAL molding latex, Extra. thick 
ree Sample. "W. Wooley, 115-8 Donald 


ANT an indegndent future send $100 
tot out "Own Business United. Book 


Go. 79 Mild St__ Boston, Mans 


Ta a 
aati en aaa 
BLOB ec cll 


“METALLIZING Baby Shoes mares you 


roney! Learm this sinbie. prontable bis 
from nationally recognized authority 


Be, (Casteraft Studios. 300-5 
th Avenue. New York 17. 


OPERATE home business thal may Bean 


(eEARM, Bookkeeping Service is enticaly 
pet busines fed ‘with arm bank the 


mation” Binpite ‘Trades. Dept, SCL. Box 
1340. Bi, Louie Mo, 


‘GET it tor them wholesale, Be cominu: 
os 


lor cat eat, Up, C0 88000 
ag “Get detais today. Krait,” Aurora 


‘MAILING postearde selling repeat mor 
Byers 
Publ 


‘BABY Shows preserved. Forinias, in 
gerubtignss soo? "Roveny Bronsings Box 
Selhiyde Pare 36, tas 


‘ie. Goan 


PLASTER Patis vel 
mix ip "Roe" 


Garpenter, Oak Park, Ti, 
‘MAIL Order Magic 
gent anyone interested 

& 


‘me immediately tor free details, Hundreds 
of others have ‘alreagy. Dyer (1). 1835, 
Champs. Denver. “Cola 


‘$6000 YEARLY possible operating own 
chain omce-businest. Write Hunt. Bax 308 
‘Burlingame. Califori 


~ YOUR opportunity to becgme independ 
Te'a profitable 


Pobiishers. 2.0" Box’ 2483. Youngstow®. 
hu, 

‘MOLD Plastics. plasters. compositions 
commerciat ‘methods simplined for nom 
SeeExceplionally profitable. Investment 
mall) Literature "astics Digest. 
B517-A Michigan. Kansas City 3. Mo, 


HOMEWORKERS—£50.00. $100.00 week- 
ly! Gastwood plastic gifts. novelties: Mate 
ial, Instructions furnished (Sample he! 
Ei’ Pound eastwood. rubber scottie mold 
‘Woogeut asitray, "bie ist suppties ‘$1.00 
bald, “Standard Producte, 1416-2 
Fictcher_ chicago SUSE 
‘BUYERS Wanted for plaster novelties 
and feligions statuary, Paihted-unpeinted 
Fetail~ wholesale. Write today for free I~ 
formation ing Products, #8-X8B Broad, 
Boston 10, Mass 


Rovelty. Mrers.- 108 
Montaba, 


MAKE Money at home like 1 do) Write 
Seeetnise, Uely_ Coomeses 2 RY 


‘START profitable mail order business 
run’ ads—ferward orders-keep” big cash 
commlusions details Pree” Mekitric 
eations, Mt. Vernon 2. iilinots. 
WN A mail order paper products busl- 
OWN & Eager, products 
‘demand. Steedy pronts,Omana 
38, 4121 Califor 


ia, Omaha 


88 MONEY MAKING 
OPPORTUNITIES 


“SEWING ‘Machi 
‘money lifetime. Start nel 
Comp) 

faakes. 


10-3, Oh. 
EARN Money At Womel—Steady Tacomel 
Golliers Coutse tells How'~-Sample Les 

Write, Guccesfl Income 


“WOULD You 
qalorctarsted” Book 303 Oud Succes. 


¢ cnetasies_ Sucre 


iON 
wohtably, with cucome sted 
Buys Just 820.00 stock. Specialty. Oblong. Th 
'TRA Money? Free details, Trable, 
Bim Street. Dallas. Texas 
‘MARE Perfuine, Make Money. Free book 
fells os. "Tawsos, 21'Jotber, Saint Auer 


oelitiat Pesca | 


WANTED Home Easy work, 
gplidren can help, Bepe' Be epont tee 
‘Homes Pree 


900%. PROFIT. Stamping key checks. 
dom pa cbeclad peeurity Punter Arring: 
ton's."Excrange 5." Georeis. 


33_ CHEMICALS AND APPARATUS 
‘CHEMICALS-Lab. Supplies New 
oc iel Glo Cheraleat Fourth 


oe. 
“GrEcTRosoorE ror Gat coma shemigal 
entre Gut 

California. ed 


Sampben 2. 


ark 


EARN Money Even 
pissing eae, cano aeons or 


2 fe ore ‘sources; Valuable 
‘money-making (ups. Ynformation. Free de- 
talla, rush name? Wikia Company, Hille- 
boro 2! Onie. 

FINE, watches cheap for resale, Wo- 
ieen 939 Bast sth St. N. York 


“START your own business! Big money 
manufacturing Bovelties. plaques, statue 


“FIN Cans. Turn them into cash, Insirie- 
{Hon 2s. Charles. 12-EK. Norwood. Oho 


39 FORMULAS, PLANS, ETC. 


“SELL Uitra blue stock signs to stares, 
1000" slogans net 


cored 
Lewy, "g West 
ie City 1), act 
va High R= 


jenetal, ‘eligious 
inke money, 


add POPCORN, Candy Annie, sie Forma: 


“Tit MONEY-make 
for salable. products, 
‘Eee. Bilte Ca., 220-A Grand 


|, MAKE creaseless soap (five formulas) 
Here Remedies (ten formulas) Good Money 


Raking pe (fre) 
Siene t 


‘wierrtnine abe silver. 
‘Bunrae. ‘wisconsin 


olaay. Opiien ‘racey Laboratorio 
fon mots 

‘HANDBOOK for Chemical 
SEE. Expersoent 
log: Se" Reading 


riment= 


iments: difustrated, 
tise, Supply Gata: 
BelentiBe Co.. Reading, 


fu Contains. over 


instrations, 212 ie 


ve Pasa west Brondaye 


vanrd‘Selence ‘Su 
Si no" Paulina hice 
‘CHEMICAL apparatus 

{or stamp. 


ENC ‘apparatus for indus 
yale niga and pe te laboratories, 

School students’ Send Se for eatalon Dept. 
Ba lolorien 


Suppiy Co. 1118 Mi, Moe 
Rochester 1. 


{nbuishe 1908, 2204°W, North ve Chicas 
godt Tiknots 

juantivies, appara 
vers Laboratories, 


COMPLETE SG RE 
Pe ee 
SPECIAL offer—24 different chemicals 
Pee ke 
a tad 


o MELP WANTED. 


100 SINGLE, ent formulas. 2c. 
‘Teteto "Bow 160-66. Wilkes Barre, Beans: 
HS anywhere. three for- 


aa) ‘Alt “moneg-maxers, BLO. We can 
Wpoly equipment. Gonceesigne Supply Co. | Mules $1.00, “Photo” 2407 Hollywood Ave., 
Deve “5 fist "foledo, Onis. | Toledo. Onio. 

"WIN contest ‘General Contest | | 400 MONEY making ideas Formulas 
Mafarine gives hundreds of tips: Lists car= | Plans, ts ello free. Fomica- 
Fent contests and rules. Sample se Gen- | NA. Bow 62 ‘Shi 
ral Contests. 1809-4 "East th. Dulaia. | oq eraron 


MARE $1 15 TO $9.50 An Hour with your 
own ‘spare-iime business in fadio. ailtos 
ental service, handicrafis. ee. 


Ghows now to take the frst step. 
Bulla upto a full-ttme career that ives 


suavantee. 

DOUBLE Your income? Mail order of 
qurect salesmen. Amazing new plan. Be 
Seat with newest merchandise. Detals tree 
Albert Peek. 1014 Driscoll, Houston € Tex 


TOW Pressure Plastics, newest, Held (or 


INTERESTED In Latin America & For 
tn Employment??? 81 brings copyrighted 
Foreign Service Directory listing fme with 
Eiterests in Constr ‘Ob. Mink 
Aviation, Tranepottetion by Pecigunel ex: 
sera Hot Lig gh Campari 
oiljwood' ae, Galt. 

‘BOYS Wanied. Over $90 week! Rell naine 
plates tor front doors. Write ‘National, 
3i4"Summer. 8. Bostan, Mass 
DEALER franchises, Powered 


Tits 
Bx 


ibes. Dyes. Cements. 
"Pree Uigtses. Graft Plastice 
‘Somerville. New Jersey. 

“PLASTICS —Sheets. rods 


Qorapounds 
Taber ali 
Gnostrated 
ioe. “Lucite 
Box ‘Gasc. 


EARN Up To $480 Month part or full 
ume Nteoine Books for, Smal rma aime 
Pulsed Stpitee Waite vax-Saver' System, 
Dept. s. Ft. Worth. “texas, 

ALASKA—The Last Frontier” offer an 
uted “opportutitie, "Brits Ottlal 
Goveramen ‘and copyrighted report 


365, Hollywood 26. Cal 


8 AGENTS WANTED 


SELL Personalized 
egigy eat for ettg Bee sumale: ster 
wbar ‘Soap, New Brunswick. N: 


705 F 


ing Business, Sil 
ror plating avtoparta, Tetectort, 


cei, After -wae =e = 
‘Booklet. describing 


‘tice. 
Pblistion ‘ot 127 Tested Plans” free, Elite 
250 Grand St. New York. 

GENTE Gat Rieet Foea Paw @ 
rect. to. homies, Successfully sold for 25 
Fears. Ble protts. Powerful combination 
3G plana! ne sales aay, Permanent ree 

‘Samples fursisiied. Live ter 
“10 Distributors. Mother Hub: 
iuete Co. 4130 Grand, Dept. PS. 


Plots “open 
bard Ps 


Chicago: 
‘MAGIO Gleaner and Taundry soap eal. 
wetier thane tesracker. Big Profs Sam- 
ree. ‘Uke. 8001 i Chicago. 
JUST Out! History of World, War It 
Text’ ficial photogranke “bie protis 

tex a 
‘Book Company, loea Pails tows. 


Sellings, "Saves 
Seller Samples 
‘iron. Ono. 

TREE, Semple) Bie, PraBt_onorini 
with amazing Gigwiin-The-Dant toast 


Feligious aftiles, "Represcat large anu 
Feeturer, “tandisin “Sti S03" ath Ave 
New Yor. 


roral 
fublishers North Abington 63. 


Special ofer New England: Art 


CALL On Friends With Greeting Card 
birthday. wetcwell others. 


eiveraige Book 
ining and 
Sledmamia ate 


‘Time or ‘aif Retail wholeeale Profitable 
Exclusive, NuProcess i Aurora. 


7 AORNTSB 


fa ke pas ee 
geile ‘premium. an 
seid ard for big'ogent 
tee Eee a aban 
otis. Wo. 


HOOL, Seniors-—Rarn 40% commission 


Kit "Printeratt, 145, 
"pensin 


‘Bim Bt. Scranton 


‘TBOHOOL Seniors: Gell ciassmiates superb 
craftentae for super brute oe gre 


tae tee = 

alti indivfavaize” ‘pelts ‘Dueter cap 

‘ye holders’ 2000 emblems to choose. 

rots, whole or part. time Write 

pee speci Sune offer ookfastSpeciai= 
risen 


Imimediaue delivery, Write Gaaterline 
Joai-sb Sunnyside Chicago. 25. Th 

‘AGENTS3007 proft selling genuine 
gold window letters! stores and oftces Pree 
Samples ‘Metallic Letter o,. 407 N- Clark 
Saicene_ 


‘New York’ 10. 


ELECTRICAL Appliances and “Pressure 
Cookers" Now available. Selling like wilds 
fire Amazing Prodte. Weite quickly. Morris 
Stpdeti™ ine." iai-wew. ath St. New 


‘WOULD you pay 2% Orel #150 made 
catraanetnted Sock. “Bon Ode ccs 

Ttermroeg’ five! Proven! Wort 
Bone Expect something odd! Pat 
Sikes, “Gveanaige: Calltornia, 


115 Babylon, N.Y" 


Wilgew Sep etter. 
Lara thy Each. New Polls 
i ‘Beautiful Pree Samples. Ata, 944 
Wutath. Chicago 20, 


GREETING Card makers, Birth 
day e alentine Write for folder 
Greenport Dept. 816-0. 
Srockiyn 15. New Yo 

‘ANYONE can paste durabel_ metallic 


can 
sign letters on store windows, Big demana 
Prontable” Metropolitan Window Letter 
Co 316 W. ind Bt.. New York. N. ¥. 


JOBS Open In Selling! Send wame. ad 
grass for Pree copy Opportunity Magazine 


‘men now. full or 
Dept. 18. Chicago 4. Hl 


SCHOOL Seniors: 
tring gugewonder"imickoaeu "ata at 
Popular, Graduation Name Cards. Bieyest 
Brodit af Oni rm eivine fre. soavente 
ehest" ana ‘Den't tian out! 
‘Hiisty Shae postal! Grafteards, Box “235 
CAO’ pittsburgh 90. Penneyivanis, 


—ABDOLUTELY Free! Big package actual 
sample fabrice and. style. presentation of 
Srenoes. lingerie, hosiery. etc. Take orders 
Commissions, big. Send ho money. Melville 
Gon Dept. 4971. Cineinnatt 3. bio. 


BE teats Ge ree deta Eero 
money at home. Spare time. Easy. pleasant 
citing United. 1900 Adaline: Fresno 


PREE! Big box actual full size packaxes 
foods, groceries. home needs. sent fob fac= 


tot yourseit "and family. Amazing “new 
Bonu Ererything. Pree. Harlord 
Proce. Bept_ 0150. Ciscinnati, Oto. 


EARN Big Money Past! Sell finest-quality 


advertisnet wore apitorms 0 garages. 
fortes. ‘Siling stationa, ete. Pree selling 
St. Toppa. Bept. P5-148" Rochester” Ind 


"ADVERTISING Book Ms 


‘Matches, Cute for all businesses and politi= 
fal barties—Free felling eit 
‘prices protection guaranteed on Te 

yt ‘orders Cash isstons. 
eh Co. Dept. Pls. 7590 Greemeood. 


EARN Big Money. 21 Sunshine Erervaay 
cguran or fieith Renu ora’ ned 


Write toding. Sunstine: 
Bept: psi. New York City. 


EARN Eaty Money! No selling required, 
Commissions pais. BBS, Box P 208, 
Manchester” Connecticut 
‘CHOOSE Your Own 
broad. mas 


‘Future 
Eooore east, Sine ol worle trade prince 


1 for two Bulle 
Sipolstng accesses of uundvede over= 


Segnections Money 
"Benko. 246-8 Pitt 


DISTRIBUTORS Wanted For Unusual 
Producis, Levinas, 1:8 Boulevard Gta 


‘fel 
‘efunded if unsatl 
ventev. 1 


Seat ee menge os aoe 
Gepariment-store, ‘Take orders for shirts, 
flee" houiery. lingerie. household woods. ete 
Cooperative’ Merchandivers, 110" West. 34 
Street NYC 1 

STARTLING sensations 
ourescent. deak lamp and’ photo. 
Exay seler, Big prod.” ECA. ae 
Montrose. Dept’. Chicago 1 


SIG pret Giek wales Aamate 2a 
ine auchine sells for $21.80, Your pont 
S35 co" Write for selling pian, Alloa 318 
W. Montrose. ‘Dept. P.-Chiewigo. 18. 


fo 41, Get samples on approval. Paro Co. 
Bal loves Deve $02 to 


‘SELL Perto-Pots arden. vere 
table grower, Bhipped by mail Write Alloa 
Go. Piistown. 


SELL advertising booklets, service sta- 
ions 


wearages. free iterate, Ruberts, 


aberal 
facturion Corp. 

$221.90 IN One week—Uniinial? Wot at 
aul dust Look at Gwe week 


8 50 00, HT 
$038: on Fuad Direct wal cutnpmien 
Brings i ight into "your. home, 
Remarkable product dues part of 10 men's 
Sorka (“natural “durihe these Tabet 


iat att i eth 
Bear Rezees aner fe 
See Sere aoe 
Se one ky “esis 
Bo ciraat ha sears eat 
Eireann ee 
ee 
“enicngo 16 ii 
rag, ae pi AS 
eR ah as ee 
*Sanks ey er pant a 
Graere, Libera! Commission, ‘sed tor Pree 
seeker ienaieMatesdch ere 
Hotel eee Meese 
ise 
ook tay Wane aE 
LOO Het Rae toar aae 


re. prospec 
Ihautna Dept. 221 


Soak ea Se gh 
$2.00, Hamel, Leeds 


5423 South Grana 


‘MEN and Women, are you tli 


"re not earning at Yeast $25 a 'day. send 


on jamas 
aberst commisslon “Yree kit Jarod Many” 
facturing Corp. Rockwiile ‘Centre. N_ 


AMAZING new ripper shoe sells on sight. 
Big cash profits for salesmen. Leads 
206 Splendid styles. Territory open. Get 
Free ‘Sample outst. Write Vicor Thomas, 
Dept. V=86. Chippewa Pails, Wis, 


MAKE Money Fast showing exgulste 


portunity for organizations. Free sta- 
Uohery samples. Peavure 81.00 ail occasion, 
assortment. on approval Write” today 
Hedenkamp, ‘Dept. d-43, 343 Broadway. 
New York 12 


‘SELFLOCKING™ clothesline holder. 
Sample 25. Leonard, 166 Pinewood. To 
Tea” Onto, 


EXCITING Detaile abe 
rake big prods With out Taatseling few 
Tent Platte tablecitha aprons: Pea: 
alised. cation “piliow cases many other 
leaning Remy. sovele Wee for 
bie divdount price list "“SpecialDeais 
Hing! Royalty. Box 3iB-D, Passale. Nd. 

‘BIG Commissions. Hoost ineume quick 
sell Shaver resmurante ar. Pale lek> 
S60 HOP moulding” tien covers sens 
Write foggy. Pricing press, 15 White St 
Dept, Rew York 13. 8 


BIG_Cash Profits daily taking orders 
vailorms: shirts, ties. personal imtiaied 
HRatviguaiteg buck ele can ages 

widerh, 9.000 emblems Siepenta. Write 
tans octal Outat “Oter Higokceast 
Sompany ot 440-8. Roanoke. Virginia 

'SELL!! Balloons. Combs, Specialty Mer- 
ghandise, “Garieton “Howse, Distributors, 
fans Gly. Tee OS 

AGENTS Wanted for our Siot Machines 
aad eo opeiaied,atiemnent gases ft 


‘Chicugo 13, Th 


sep Suen ay tat Se 
os sie : 
Surrey ciate aoe 


idle Suidvine Write Tor free. cataionte, 
Heopesial Feehateat Institute, Box 995-3, 
Austig, Texas oe a 


WHY Don't You Write? Writing short 
‘mories, articles. ete. will enable 

newspaper men 
Kean by writ iting Abuituge 
‘Test’ telis whether you possess the funda 
ental guailties eawenial to successful 


iP your brains, income Amaze 
with Super-chemorg.“Facte fputes ates 
fuck Tne" cures "Wrte fer Weeaettitt 
Thot Boome €S-1 Yok iis, Cease 
EYPNOTISM and paychotherapeutin 
New complete 72 chapter na} 
iso" Oe Lane 
3600 LATEST ured correspondence 
courses. Catalog S0e. BG, Himsford. N¥. 


STUDY for work 
‘eels abd, parks 


HIGHGHADE, SALESMEN 


Scrilett sat at 
Series = 


AGENTS wanted to tell fast moving. 
nationally, advertised soap products. Be 
Secure for life, Profitable 12 months a year. 
‘Exclusive territory. We our salesman or be 
In“your own business, "Big prods, Easy 
saen“Writex Corp.. Dept, DI. Boston 35. 
Mass, 


| ADVERTISING Book | Match 
llth MIE. of 


Np Bx 
pr tine? Factaty etree; Low price for 
Rich ‘quabityt ‘Kepeats/ Sates’ Kie Pur 
hea hin'ch Corpo, America. 333-43 
Wrdoth Pince_ Dep 3a ie 


Drospeet 


:¥ 


Staten open, Alz-Mail Application. Profes~ 
or Martin, 408 Panama Bidg., Portland 


oriuntgtp own Bleguant: praftabie b= 
Rawieigh's, Dept. A-U-PSC. Preebor! 

MEN wanted af onee. Full or part time 

Thame. address for free copy ot 

‘ee he 


a 


HAVE your own oflice! Many earn up 0 
1$6,000-818,000 "Annually, Learn. credit 
SSiteetion ‘agency business by home study 
‘course, Bxperie ‘Write for 
Free "ba 


Dept, M-1. chicago. 

‘ARE You Job Sallefied) Get A Govern 
ment Jobt Men-wamen Vets. get prefer 
fence. Prepare Now for 1948 examination. 


Booklet particulars ‘Free. Write today. 
Prasilin ‘Thstitate, Dept. § 23, Rochester 
any. 


Wb? Or better one at 
pay? Eit"teit you how to wet amaze 
ing “Tesults quickiy. ‘Nothing ‘else lke ft 
‘Sampson. Box 348 Oklahoma City” Ok 
LEARN Plano Tuning. Prepare for Cx- 
Tet canting rafention 65000, 7 
Casly earned. Neal secusity. pleasant easy 
Work No protession Paying sp well can be 
Mastered so quickly. Natural aptitude. de= 
sire to get aliend chiet requirements. Pro: 


30 CARTOONING. SIGN PAINTING, 
‘Alps 


“HOW, To Make Money With Simple 
Cartoons”—A book everyone who liKes to 


8 ALPHABET 9 Numeral Pattern Sew 
ana ‘Catalog $1.00. Sign Letter Distribu 
ors. P.O. Box 101, Mineola. N.Y, 


TALENT, Test Free, American School 
Commercial ATL, Bor 8068, Dallas 6, Texar 


AMAZING new plastic discovery makes 
Sra, gin Repti deta Mires 
field New serees = °°” aan 


YOU Don’t have to be an artist to make 
gllrscuve, saletboomune ‘show cats this 
How co be realy expert nt ule tere Se 
prontabie ‘work 3 goad 


SIGNS made easily. Instructions and ton 
gels modern aiphubeta. numerals patterns 

8.8 Mar he 
ea alas 

Can Re 
set aS SR a 
Fieaeee Hee cteceees 
fioeiee Reel pase 
Irvington U1, N. J. ee Oe 


wat home in 


‘spectis ‘and full information on request. | GIGN painting taught ai home by aA 
farinony School of Piano Tuning. Box $63, | olf master Wem Reok eens 
Marrisoure. Pa Mer ae ease 


REPRODUCTION without ex 
plained. Oniveraty Press. Box Ol, Balt 


LOCKSMITH course. Loc Picking. key 


ailing ete $100" prepaid 
Holareee Nebrasia, 

LEARN trigonometry sconer._ betier 
aster method instructions $1. Aid books, 
2 Zien ‘Orchard. Dearborn, Mich 


RADIO Copy writing—A _fascinatin 
Ports prepares vou Yulg 4100 brines frst 
Fossa? We Redinen, Box ide, Stantora 


cy CONTESTS 


31 CHALK TALK STUNTS 


00, ‘strated Catalog 10e, Gar 
Balda, Oshkous, Wiscotsin 
TYPEWRITERS 


RECOND, “Typewriters, Printin 
Devices, Otice Avptiances Supplies Diniee 


RUBBER STAMPS 


3, LINES 40c; Cushioned. indexed, boc; 
Pads dee, Signature $2.00, Print iuight, 


‘Wauwatosa. Wis. 
110_ PRINTING OUTFITS, SUPPLIES 


‘$25,000, $20,000 
gah ein. Need. ne! 


Soin st 
25 


Ser Louis 2. Mo. 
BUSINESS SERVICE 


Tames W. Farley. 62 


“PRINTOMATIC” Seifend 
suencll" Pration “Duplicators 8 Bis 


PRINTING outfits, type. Send dime Tor 
uuustratea™ supply "book elses! "Sn 
Meriden. ‘connecticut ebRlsins 
CUTS; 2100 designs, 40e_ each, Catal 
ive 337A Weat Manon sactssin MER. 


GOLD Imprints $3.25, Samples 106. 
GPE. @ Walden.” Cambridge 40." Mass, 


TRING res, Te, ue 
SRE PT ae 
eo 
‘Ville Louisiana fice sien 
OnAMENTS, es a Gomis 
pGeEES, NO, FOE 
ches 


epaaerea) Wate ape 
ee 
cs coe es ee a 
i tiaaee See | Ps 
ice Bat Cee ng poremeavag pricia 


32 Onto, ‘Note 
WinCsena ‘you assignments immediately. 
State Gualifications. 


free. Weite Figelty Company, Parkersburg 
iow. va, 


2000 LETTERHEADS. printed to yoar 
<20T, gunlity stock. $14.50 Drepaia. Promnt 
Service. Estimates furnished om all types 
of printing. ‘Gertined Press, 110 ‘W. ‘fich 
Suey. 

‘SEND, de Now. Tor gut 48 pase price: 
ist Retunaed Rist order, “McCall 
{read} tga Seat tk Oak xe 

24 HOUR printing service 
yeaneg Pring, $85-b South Sou Newark 


TREET S page NT oT Pe 
suationery supplies. specinis, Camponeo PE 
Manchester. Connecticut. 


2090, GUMMED labels $100, List free. 
Bax P5138. Spiro. Obiahom. 
QUALITY Printing: Business. peropal 
guatoneny state rewuremen oles. 
‘Products. 9 Morrison. Punsautawney, 


pt 


125 LETTERHEADS (81; x 11 Hammer 
mill) $100, Postpaig Envelopes, business 
itd, tate, “ace' Printers. Hudson, Hew 


NPGS conde Depiey. Dyepald 
fBhop. B61. Jeliere 


ATTORNEYS 


INVENTORS: Without obligation, write 
us for information as to what steps ah ine 
Yentor ‘should take to” secure @ Patent, 
Randoiph 4 Heavers, Renistered Patent At 
{ornery, 340-4" Columbian Bide... Weeding 


St aveiroRa 
Evidence of Invention, 
Sula. Wow York 2 


Wits fo, Hee rosary 
‘Labiner, ‘Worle 


rank Kedermann: esiatereg Patent A= 
Torney, ise Nassatt 

PATENTS. trade 
ssaners. 6430 Evans Ave. Chicago Hi 


fond Gait 

INVENTORS! Have you good palsntable 
seas’ Write Agent Metacer it W. dnd, 
Kew’ ork 

SMALE, inventions wanted by manuiac- 
turers (Til help you, sel your invention 
Write’ tor clretiaf 8, ‘Mul, i029 ‘Bulla, 
Gleveland. Oho 

‘CASH or Royalty Paid Tor 
tnyentions by manufacturers 
Soha D. & Son. Bow 213 PS. 
ata. Bridgepert §."Cona” 


Fret 


Office advises the inventor. unless familiar 
Seite eden matters to engage a competeat 


mation concerning patent. protection and 


‘of Invention’ form 


Ausene 
S2A-A District National ‘Butlaing, Wash 
fnaion. 0. 6. 


100 PATENTS FOR SALE 
PRACTICAL pipe deaner_washer Toon 
to'pibe smokers’ Patented. Made of rubber 
indednttely. Royalty” or Outright 
Pape. 3608. Guenther. New 


2 MANUFACTURING 


SMALL lot production Aluminum cast 
ings: Btaimgings: Berem Machine, J and ht 
Company. Burlington 2. Kentacky. 

‘MODELS small lot manufacturing. iet- 
ald. plastics. ete. Milburn, Burlingten. ¥ey, 


Texas 


INVENTORS. For “Record of inven 
ion Horm, contact, Carl alee 

area Patent ‘Attorney. Woolworth Bulld: 
Ing New_York. 


Such matters-“that he employ a competent 
Forlstered ‘attorney oF Feelstered agent. as 
the vali of atents depends largely upon 
the ‘skuilful, preparation “of the specifi 
Hone and ining, Write for further pat. 
Heulnss as a. patent protection. and pro~ 
‘cedure and “-fnvention Record” form at 
nee, "No obligation. MeMorrew. ‘Berman 

ie Davidhon. Renistered Patent Astorners 
Na-8 Vietwr Bide... Washington 1. D. 


INVENTORS—Send today for “Detaned 
Patent Information” outlinieg preliminary 
Steps te be taken toward Patent Protection, 
fiso. convenient, “Evidence of Invention” 
form. Victor d. evans @ Go, 342-A Bertin, 
Bidg:. Washington 6. D.C 


‘SAVE your 


in cont 


Rahway. New Jersey. 

PREE vervice to tnventors with inven- 
tions for sale U.S. Industrial Resenreh 
Committee. 23 Netoon Ave,. Staten Inland 


TAVETGHE-scea tng” or “Beta 
ravent Information outlining preliminary 


Pg inventors 
Teatures of 


mation concerning 
rrocedure” with. 


Harvey Sacobron 
tatheys, alia District "National "Bide 
Washington 

PATENT practice before U_ Patent 
office valid and iniiswement. unrente 

os and opinions Hoelet and form 
‘Evidence of Conception" forwarded upon 
Revised \Pateut_ Attorneys ste, 2 
(Snisih St NW. Washi 

PATENTS Tass parts ving ee 
gathran, 316 Mctachien ‘Blag.- Washing 
GETING. Revieed atta: Asta 

©. A, Snow & 
ing: Waahinuton 1D, Cer 
‘at Attorneys. Write tor information. 
oe FOR INVENTORS 


‘TINVENTOI'S Guide™ free on request. 
Frank Ledermann. Registered Patent At 
tormey, 154 Nassau St, New York 7, BY. 


INVENTIONS Waniea—Tor deyeiopment 
‘Company. 23.28 Aisi 
Avenue bt ity. WF. TR 68a 


‘WIOHEST Royalties and cash 
them 


ou My, 
Jocating Buyers free with Rocklet* postpaid 


Sh00."Bon Christofter. Spirit Lake 


on protection: 
‘Service. 105 Albee Bldg Washington 8D.C. 


MODEL Ship Builders! Are you looking 
fof suhentie, precision ship models? tend 
{gr Plemy judstrntea fully Sesciptive cat- 
‘Soqus i full color of famaoue snipe of all 
ESS gar Se alt Pac dere 


‘Bept C-3t. Maleate 
Se at as coe ee 
rink send 286 for. iuatrated catalog No 

So-Stlnine nanacece ak heme, 4 ler, 

‘ave. 


BUILD hdd! hipe Natron, OUGE ouog 
Rte = oe 


SHIT, Mode) and Yacht supple. <n 
‘oe. 


Wild, Se. TRS, Rew Cork Gis, 


Set pel con Oe 
cok Bad Boucine Rte. vertaineuth. V 


IRVENTIONS, Wanted. Patented of 
Pending, inventors Exchange (D). Hazt= 
fora tcoun 

TD ike to show you ow 7) 
inventians—write for” free" Iterature— 
George Pearce. 47-R. ee Street, 
sae 

PROTECT ively. Write 


inexpensi 
goa buch nia Manhelian ‘Aves 
Pooky. 


35__ INVENTIONS WANTED 
INVENTORS: Hundreds of manufactur 


i fvaigintare engine castings "and 
rites. “McAsed slodel 8 Bo" 
than ave. Ghieago 8:1 
POWER Modeie—sieam 
ae enn ettion 
GatSlog Sie Charles Cofe 
ELECTRIC. enane 


“| SHIPMODEL kits and otunes of wuthen- 

‘sherman. eutter, capper: New cata 
ier ise “Model Shipware, Folio 40, 476 
Mhin'St, Bon Lees Be 


‘SPECIAL Offer: 00 Tull size toy, novelly 
and lawn ‘ornament patterns only $1.00. 
Lynds. ‘Medway. Mass. 

‘TEXAS ebony, America’s most beautiful 
lathe turning Wood. Large plece. $1.00 Pre- 
ald. Sample. dime, Information on South~ 
fn Woods. Stamp, Starcraft 2 Edingburg 


‘OAPECIAL 11 Full Sieg 
gfnaments: "tory and’ otelticn, si'8 
Modern’ Woodcratt."Saeinaw Mic 


t Paint 


__SHELLORAPT Plotures: Designs and in 
sifuston Bok. "alno Inefiges il Snrae- 
{Gre Dollar ‘Handycratt suey company 


eg 05a, 
fon width. Tf inch Leraths8i 00" 3¢ in 
Tengths. 43.76 Postpaid. Groutidmaster 


Compatiy. ‘Boulder. Colorado 

"METALORAPTERS! Send for catalog 
luting copper brass aluminum tools and 
supptfe "Rie cate sa0a Ww, Washington 
Bivd.."Los Angeles 


Sab Bea 
BUILD Casto er, connie 
aR ORE ate et 


Pitt Free list 
Hiterorint ‘Wilte Buliding, Bullalo 


aOR Gama ERTS 
stock: screws. nuts. bolts. washers. rivets 
Ten ‘pounds. $298, Madio throat micro- 
jones $1.00." three for. $2.00" postpaid, 
feadphiones, 41.78. Aero ‘Paria Supply. 
‘Munleipal Airport. Houston. Texas. 
BEAUTIFUL New Eneland Post Lamp. 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


Instantaneous Production Control 
with Improved Electric Counter 


Accurate, up-to-the-minute counting of the production on this 
Davidson Folding Machine is done with the WIZARD Elec- 
tric Counter. 
New opportunities for more efficient production and elimi- 
nation of over-run waste are created by WIZARD Electric 
Counters. These electrically-operated devices count any ob- 
ject or motion that will operate a switch, relay or photo- 
electric unit. Objects can be counted picteclecricall with- 
out physical contact and without risk to fragile or freshly- 
painted objects. 
The Counters can be installed at any distance from the 
switch or photo-electric unit where the count originates. Or, __The Wizard Electric Counter 
they can be mounted on panels in the Production Department 
and arranged so that a production supervisor can maintain 
up-to-the-instant counts of all operations throughout the 
entire plant. 
You ean also count on chewing gum to help employee's on- 
the-job efficiency. Chewing gum helps relieve tension—keeps 
the throat moist—and prevents “false thirst” yet leaves hands 
free for work. That's why more and more plant owners are 
making Wrigley’s Spearmint Gum available to everyone. 
Complete details may be obtained from Production Instrument 
Company, 710 West Jackson Boulevard, Chicago 6, Illinois. 


AC-54 
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The Voice of Science 


Had Any Acetylsalicylic Acid Lately? 


F COURSE you have-if you've had a 

headache or a cold. It’s only aspirin! 
And, undoubtedly, you have sprinkled 
sodium chloride on your eggs and spooned 
sucrose into your coffee. Unless, that is, 
you don’t take salt or sugar. 

Yes, the big words of science really are a 
mouthful—because they say a mouthful. 
Most of them aren't words at all. They're 
whole sentences run together like Indian 
names. You know: “Rain-in-the-Face,” or 
‘Man-Who-Walks-Like-a-Wolf.” 

Scientists need such words to get across 
exactly what they me: Actually, they're 
no worse than a mechanic saying “Hand me 
a twistdrillfifteenthirtysecondsinches.” Or a 
sheet-metal_ worker asking for “24ST 15 
gauge.” Which is shorthand for aluminum 
sheet of a definite thickness and a definite 
chemical content, made in a definite way 

Chemical names, particularly, are apt to 
be long because they tell not only what a 
compound is, but what it is made from, 
and, sometimes, how it is made or who dis- 
covered it. 

Some scientific words get shortened into 
trade or nicknames—like “aspirin.” Today, 
we all know what aspirin is in terms of what 
we use it for. Yet even a doctor or a chem- 


*Formula is used for calculating the length of arc of 
ellipses, action of pendulums, and motions of projectiles 


ist wouldn’t have known what you were 
talking about before 1899. 

This scientific slang can sometimes be 
translated into plain talk. Lik 
ation” which simply means 
ones out of little one Comes from the 
k words poly, meaning “many” 
meros, meaning “part.” To make out of 
many parts, that's all. 

But much scientific language simply can- 
not be put into “plain English"—or plain 
anything. Any more than you can put a 
tune into words. You have to write it in 
code as music. Scientists have to use a 
code, too, including symbols that go be- 
yond words. 

Here’s asc 


id chunk of science talk*, 
Fata esta 9)# ap 


which would take many pages to unwrap— 
plus several years of education in physi 
and mathematics to understand. 

So what do you"do about it? Well, if 
you're like me you skip it and concentrate 
on what the product or process does or 
means. After all, you don't need to be a 
chemist to take a little acetylsalicylic acid 
when you've got a headache. 


Rivne, GitGres 
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@ You've planed a board till it’s slick and flat as a pane 


ou of glass... or at least you think so. “Now,” you say to 
to help you, 


yourself, “I'll have a true edge for a perfect joint.” 


" ‘do it bi etter Well... maybe you will. And maybe you won't. But 


here is one way to be absolutely certain, 


1 2 


in the laboratory 


in your own flashlight... 


EVEREADY’ BATTERIES 
ALL OTHER BRANDS !* 


Brighter light, longer life! That's what you want in a flashlight battery. 
‘And that’s what you get with “Eveready” brand batteries. Laboratory 
tests prove it. And the best “laboratory” of all—your own flashlight— 
proves it! That’s why “Eveready” batteries outsell all other brands— 
because they outlast all other brands!* 


“According to the "General-Purpose 4-Obm Intermittent Test” of the American 
Standards Association, which most closely approximates average use, 


WEREAD 


‘The registered trade-mark “Eveready” distinguishes products of 
NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N.Y. 
Unit of Union Carbide [aq and Carbon Corporation 
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JANUARY 


Monthly 


This shell is half c Jron—a a 20-sided room—used by 
Westinghouse engineers te r When the technician 
i the other half of the odd-shaped 
room is att multi le walls give an even distribution of light. Brightness 
is then measured by a photocell mounted in a window at one side. For compari- 
son, a bare bulb is similarly tested in the auxiliary socket at left 
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Air racing has been given back to 
the spectators by flashing new midg- 
ets that combine thrills and safety. 


in the Sky 


By Devon Francis 
Kodachromes by Hans Groenhoff 


THe a new day dawning in air 
racing—and it puts the planes practi- 
cally in the onlookers’ laps. Never out of 
sight of the grandstand, the tiny racing 
planes belly down on the deck and whip 
around the pylons like stripped-down stock 
cars pounding the dusty oval of a county 
fair, Appropriately, they are homemade. 

An event at Miami’s All-American Air 
Maneuvers this month will start the 1948 
season of this “dirt-track” air racing. Be- 
fore the year is out perhaps a hundred such 
races will be run throughout the United 
States. The promoters can operate almost 
anywhere because their sport is cheap—for 
the same reasons that dirt-track auto racing 
is cheap. The vehicles don't cost much. 
Prizes don't have to be high. 

The dirt-track airplane is the midget 
racer of the skies. It doesn’t weigh much 
more than 500 Ib. It has less than 100 hp. 
Yet it makes air racing an exciting spectator 
sport because its sheer smallness and the 
way it balances on a wing tip in the turns 
give an illusion of high speed and the 
fascination of a three-ring circus. 

As a matter of fact, although the midgets 
can’t match the almost-400-m.p.h. speeds 
of the Thompson Trophy Race, they're not 
exactly slow. At Cleveland's National Air 
Races, where the midgets did their stuff for 
the first time only four months ago, the wiri- 
ning plane averaged 165.857 m.p.h. 


id pylon on edg 
gular course keeps 
long legs are about 4,000 


lots’ speed 
In most : 
feet; short legs, about 1,000. Pilots prefer to 
fly no higher than 30 feet on loag legs. Rules 
them at least 600 feet from stands. 
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WING AREA: 713 $0. FT, 


WEIGHT: 590 16. 


Art Chester's Swe’ Pea has cockpit only 19 
inches wide at shoulder level. Pilot sits three 
inches above floor on a 12-inch circle of sponge 
rubber. From backrest to top of instrument 


And speed, strangely enough, isn’t the 
most important factor from the spectator's 
viewpoint. “The thing is,” remarked one 
of the paying customers at Cleveland, trying 
to explain why he got so interested in the 
midgets, “you can see them. Besides,” he 
finished lamely, “they fly low and make 
a lot of noi 


LENGTH: 15 FT. 7 IN, 


panel is 26 inches; and from canopy top to 
loor, 38 inches, Chester hopes to cut 50 Ib, 
from plane's 590-Ib. gross weight by substitut- 
ing fabric for plywood skin of wing. 


Ever since the early '30s, when speeds 
in organized air racing began to zoom, 
closed-course airplane races have not been 
a spectator sport. The pace they set de- 
manded a course many miles long. That 
meant putting all but the home pylon so 
far away from the stands that telephone- 
equipped spotters had to relay the progress 


‘This midget, owned by Steve Wittman, col- 
lected first place and $8,500 in last fall’s Good- 
year Trophy Event. Pilot was 22-year-old Bill 
Brennand of Oshkosh, Wis. The course, with 
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four turns, was only 2.2 miles long. Race was 
15 laps. The plane was rebuilt from a higher- 
powered job in which Wittman set international 
and national 100-kilometer records in 1937. 


of a race to the airport for announcement 
over the loudspeakers. All that the paying 
customer got for his money was a blur of 
airplane across the field every couple of 
minutes. 

By the time the war interrupted big-time 
air racing, speeds had climbed above 280 
m.p.h. When the Nationals were resumed 
in 1946, jet-propelled aircraft added to the 
confusion—and dissatisfaction—of the guy 
up in Row Z in the bleachers who wanted 
to see what was going on. 

Then and there, dirt-track air racing was 
born. It had been thought of half a dozen 
years before by some pilots who sensed 
whither the sport was drifting. Now, with 
the war over, it was costing too much to 
convert government-surplus fighters into 
racers. More important, they could see the 
time coming when the turnstiles wouldn't 
make music any more. 

The pilots got together with ce Good- 
year Tire and Rubber Company. The com- 
pany put up some substantial prize money. 
‘The pilots drew up the rules and specifica- 
tions and built the planes. 

The pay-off came at the 1947 Cleveland 
air races, The midgets collected $25,000 
of Goodyear’s prize money. And while four 
of the lightning-fast big planes crashed and 
one man was killed, the dirt trackers per- 
formed with respectable safety due to rela- 
tively low flying and landing speeds. 

More important, the crowd—and the 
press—liked them. ‘Thereupon a couple of 
fellows named Tony LeVier and Art Ches- 
ter shook hands all around with their brother 
pilots. They had hit the jackpot. 


Cosmic Wind, in the air above, is only four feet 
high and 18 feet long, but owner LeVier hopes 
she'll hit 180 m.p.h.' Wings, whose roots re- 
semble those of Shooting Star, span 198 feet. 


Midget air racing was presented to the 
public full-blown. Rigid rules for ships and 
pilots had been approved by the National 
Aeronautic Association, arbiter of all U.S. 
air racing. Engines cannot exceed 190- 
cubic-inch cylinder displacement — which 


means they can’t turn out more than 86 hp. 
wide open. They must be government-ap- 


Savery is a prime consideration of sponsors 
of midget air racing. Here strength of 

Wind's wing is shown as it easily supports 
seven adults and a child. 


proved stock types, and may not be altered 
“except as approved by the manufacturer.” 
Propellers must have a fixed pitch. A 
midget’s wing loading—the amount of gross 
plane weight for each square foot of wing 
area~may not exceed 12 Ib., about that of 
the average two-passenger sport plane. 
Landing gear must not be retractable. 
Planes must be tough enough to take 
stresses six times the force of gravity in pre- 
race tests, and do three laps of an estab- 
lished course at full throttle—including the 
turns. They may not have lift flaps, but 
drag flaps are allowed. 


Pl and very 
thin plywood wing covered with linen, She is 
owned by E. F. Allenbaugh, of No. Hollywood. 
There are midget enthusiasts all over U.S. 
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Pilots must wear parachutes, safety belts, 
shoulder straps, and crash helmets. They 
must have had 500 solo hours—or equiva- 
Jent experience in their particular racer. 

The midget planes themselves are back- 
yard aircraft in every sense of the term. 
LeVier’s Cosmic Wind, for example, came 
to life in six separate garages around Los 


Cocxerr of Little Tont is considered roomy, 
but a shoehorn is needed to get into some 
midgets. Here wings are off while tal group 
is cleaned up and engine tuned. 


Angeles, LeVier—chief test pilot for Lock- 
heed—Herman Salmon, and a group of their 
friends worked on it. They figured and cut 
and fitted until they got something that 
would fly. 

They estimated that they could get 185 
m.p.h. on the straightaway. But when they 
were finished they found they had trimmed 
too closely. They had to make the ship 
bigger to bring it up to the minimum and 
add wing area to hold down the wing load- 
ing. As a result of this unplanned-for drag, 
the modified job turned up only 170 m.p.h. 
at full throttle. LeVier und his friends built 
two of these planes on similar lines. Now 
they are experimenting to get back that lost 


Of the dozen midgets on the starting line 
at Cleveland, a few were old timers that 
had been modified to meet the rules. Bill 
Brennand’s winner, owned by Steve Witt- 
man, the one-time Oshkosh school teacher, 
was one of them. But construction of the 
true midgets has begun in earnest now, and 
dozens of them will be squatting on starting 
lines ull over the country in the next few 
months. 

‘What makes one midget better than an- 
other, pilots being equal, is hard to find out. 
The designers-builders-pilots ate secretive, 
so secretive in fact, that the Professional 
Race Pilots Association has had to assure 
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all entries that designs and performances 
will be held confidential. 

Nevertheless, some tricks are obvious. 
Swee’ Pea, designed by Chester, president 
of the Association, and flown at Cleveland 
by Paul Penrose of North Hollywood, Calif., 

is with coolant air intakes at the 
sides of the engine altogether and feeds 
air in through a hole in the spinner in the 
nose. Wittman, Chester, and LeVier use 
thin spring steel for their landing-gear legs 
to cut down air resistance. Canopies are as 
small as the rules allow—just high enough 
to clear a crash helmet. LeVier plans to 
whittle down his 62-inch propeller by three 
or four inches. That will reduce his take-off 
thrust, but should give him more engine 
revolutions, boosting his air speed. 

There isn’t much that can be done about 
the engine—a man can only polish the valve 
ports or experiment with fuels. Supercharg- 
ing, incidentally, is forbidden. 

All of the ships are mid-wings or low- 
wings. Most of them have full cantilever 
wings because external bracing would in- 
crease drag. Controls for the most part are 
orthodox, Chester, however, has gone in 
for the V-type tail, combining rudder and 
elevators as in the Beech Bonanza personal 
plane (PSM, Oct. ‘46, p. 97). In weight, 
the midgets that have appeared so far vary 
from Wittman’s 506 Ib. to 662 Ib. for the 
Hurlburt Hurricane, built in Cleveland. 
Wittman pulled a neat one in picking a 
jockey for his low-weight racer. Brennand, 
top-flight winner, weighs only 105 Ib. 

There may be some new wrinkles in 
design in the coming months. Edward F. 
Allenbaugh, of North Hollywood, has plans 
for a racer with the propeller in the tail, 
W. T. Wedding of Las Vegas, Nev., has 
suggested a design wherein the pilot would 
lie on his stomach, thereby chopping down 
frontal area and drag. 

Design depends mostly on the way a race 
is to be flown, and this in turn depends on 
the individual convictions of the pilots as 
to what wins races. Chester thinks “i 
important. 
ng and light on her wheels,” 


Most midgets are off the ground in 600 
to 700 feet. Shortening the run, in Ches- 
ter’s book, is less important than speed in 
the getaway. If he can get plenty of day- 
light between his tail cone and the rest of 
the field, he is set up to make short, sharp 
turns around the pylons, “hugging the rail.” 


He also can be free of the turbulent air from 
the prop washes of planes ahead of him. 

The rules provide that one pilot can’t cut 
in front of another until he is leading by 
150 feet. Ordinarily this means that he 
must accumulate the lead footage and 25 to 
50 feet of altitude besides, so that he can 
dive on a turn in a bid for pole position. 

Much attention is given to consistently 
high engine speeds. In a satisfactory turn 
the engine will lose no more than 100 revo- 
lutions. Propellers must be designed and 
pitched for fast reaccelerations, for the 


A midget’s dashboard carries (top) air speed 
indicator; (bottom, |. to r.) ignition switch, oil 
and fuel’ gauges, tachometer, altimeter, clock 
‘The throttle is at lower left. 


Home workshops breed many midgets, as here 
where Art Chester is fabricating the fuselage 
of his third racer. ‘The structure is taking form 


amount of time ‘they require to speed up 
governs the engine revolutions, and power 
means the difference between finishing in 
or out of the money. 

The midget plane is nothing new to air 
racing. There were midgets years ago. 
What is new are the elaborate rules, the 
extremely limited horsepowers, and a sharp 
sense of showmanship in the participants. 

“The midgets,” says LeVier, “should cre- 
ate a new form of competitive sport.” 

The look on the customers’ faces shows 
that they think so too. END 


Lifting hood of Swe’ Pea’s engine reveals four 
vanes that support spinner and drive air back 
from hole in center to cool engine. Under rules, 
fuel injection instead of carburation is optional, 


‘on a wooden jig. The plane will be nearly 
50 Ib. lighter than the racer that Paul Penrose 
pushed to second place at Cleveland. 
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to repair new fix-it- 
away units, resembling 
its circuits, Replace the defective 


Color identifies tubelike circuits, which come 
me hue, so purchaser who has 
no knowledge of radio can re of getting 
the right part, Complete set above includes 
virtually all that is needed, besides standard 
tubes, to keep radio as good as new. 
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‘one as shown, and program  goe: 
AC-DC home mode 


Mother 
Could Fix 
This Radio 


PSM photos by Robert F. Smith 


‘OU don't need to know a coil from a 

condenser to fix this radio, Thro 
units, as easy to change as radio tub 
tain practically everything that might go 
wrong in the set. Six “canned” circuits with 
pronged bases, designed to retail in depart- 
ment stores at $1.85 apiece, replace the 
maze of wiring located in back of the dial 
of a conventional radio. 


FILTERING ANO 


jp 


SECOND INT 
Farouenc 


ccmcuit 


FOUENCY “CIRCUIT 


oscitator 


cucu 


from 
anned” circuits 
Their color code makes it 


The chassis, above, is remove 
show arrangement of its six 
in. throw-awa its. 


If the set stops working but the tubes 
remain lit up, trouble in one of these units 
is indicated, Taking the radio to the-nearest 
store, the owner can find by experiment 
which replacement to buy. Or, if he prefers, 
he can buy a complete set of the inexpensive 
spares to have them on hand. 


Co 

Parts may be asked for simply by color, 
without need of remembering names or 
numbers. A green “can” contains the oscilla- 
tor circuit, a brown one the audio circuit; 
, black, red, and yellow identify, respec- 
ly, the first and second intermediate- 
frequency circuits, filtering and loading cir- 
cuit, and automatic volume control. 

First production model, introduced by the 
Cosmo Electronics Corp., New York City, 
is a five-tube home receiver. Also planned 
is an automobile radio for which any service 
station would supply the replaceable parts. 


or Identifies Parts 


easy to insert, new parts in right pl The 
smaller “cans” of P n metal, three of which 
are in foreground, hold the five standard tube 


Simplicity of connections in new radi 
contrasts with maze of circuits ben¢ 

tional set at left. Condensers, resistors, and 
other parts that might get out of order have 
been transferred to packaged units, which can 
be changed just like the tubes themselves. 
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Wing Changes Its Area. This te 
scoping airplane wing, invented by Thomas 


F. Gibson, of Cleveland Heights, Ohio, is 
designed to be extended at take-off for 
\ 
~ 


‘\ 
ae 


Iron Tips Itself Up. You wouldn't 
have to worry about burned ironing boards 
if you had this iron—the moment you let go 
of it, it rocks back on its heel, lifting its 
heated surface from the board. Weighted in 
the rear, it needs only light pressure to keep 
it in ironing position. It was invented by 
Earl M. Schara, of Washington, D.C. 
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NEW IDEAS FROM 
THE INVENTORS 


maximum lift and then retracted as the plane 
attains full speed and altitude. As fuel con- 
sumption lightened the plane, wing would 
be pulled in more to cut wind resistance. 


Wheelbarrow Folds Flat. This 
collapsible wheelbarrow was designed to fit 
in a closet or the trunk of a car. Its bottom, 
hinged along the middle, folds in two as 
the side walls are brought together. Front 
and end walls, hinged like doors to one of 
the sides, also fold flat. It was invented by 


Charles H. Bates, of Independence, Mo. 


Boat Becomes Trailer. Hinged i 

the middle, this novel boat can be folded in 
half and then, with the addition of a small 
trailer wheel, towed by a car. Patented 


oa 


Safety Pin Locks Shut. A safety 
pin that really lives up to its name is the 
object of inventor Raymond R. Rundell, of 
Miami, Fla. Closed first in the usual way, 
the pin is then locked by pulling back the 
prong until the point slips into a slot in the 
head of the pin. This holds the point until 
the same process is repeated to remove it. 


by Leonard J. Rutledge, of Jackson, Mich., 
it forms a rainproof storage compartment 
for food and . For use a boat, its 
halves are bolted together ag 


Pot Shield Stops Steam, To save 
the hands from steam burns while stirring 
the contents of a double boiler, Octavia E. 
Armstrong, of Salinas, Calif., has patented a 
shield for the rim of the upper pot. Thickest 
at the handle for maximum protection, it 
narrows on the opposite side to provide a 
harmless escape for the rising steam. 
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ton for the second anode is inserted in its side. 
The button is made of a special alloy that con- 
ducts el tricity well and also forms a vacuum- 
tight weld witl 


glass wall of the tube. 


of) 

4 
Hi f 
VU 


of graphite and silver that forms a conducting 
surface. This machine rotates the bulb while 
the operator holds the swab inside, Later a 
similar coat is applied to the outside. 


They're being made faster and cheaper now. 


PSM photos by W. W. Morris 


ELEVISION for everybody comes a 
step closer with the development of 
mass-produced picture tubes, the heart—and 
one of the most expensive components—of 
video receivers, RCA’s new plant in Lan- 
caster, Pa., is already set up to turn out one 
of the big cathode-ray tubes every minute, 
and at a price that may reduce the cost of 
small television sets. 

These tubes are lineal descendants of the 
ordinary neon sign, or gas-discharge tube. 
About 80 years ago the British physicist 
Crookes pumped all the gas out of a dis- 
charge tube and found that the light inside 
the tube disappeared, but the end of the 
tube itself began to glow! His interest 
aroused by this effect, Crookes proved that 
it was caused by a stream of extremely 
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small charged particles coming from the 
negative electrode in the tube. 

Other scientists added electrically charged 
metal plates to control the electron beam, 
producing the modern cathode-ray tube 
that has proved so valuable to physics. J. J. 
Thomson used it to measure the ratio of 
charge to weight of the electron, More re- 
cently it has furnished the viewing screen 
for radar, and the oscilloscope. 

These same cathode-ray tubes make the 
picture end of television receivers. They 
are so difficult to manufacture, however, 
that until now they have been constructed 
by hand and were therefore expensive. 
With the production of television receivers 
expected to top a half million sets in 1948, 
hand methods had to go. RCA engineers 
devised machines and conveyer systems that 
practically eliminate the human element. 


Automatic burners seal a glass ring to the head 
Wire, on which the electrodes are mounted, 
After the stem is sealed to the bulb, it will be 
ready for the vacuum pumps. A big problem 
in designing this mass-production system for 
cathode-ray tubes was cleanliness. No machine 
could be permitted to stir up dust, leak oil or 


als are connected to a 
fore tube enters the exhaust machine, so that 
the elements can be turned on, insuring good 
vacuum. During the 64-minute trip through 
this device, pressure inside the tube is reduced 
by steady pumping to 10,000 million times less 
than outside press 


grease, scratch or strain the glass. The building 
is air conditioned, and much of the equipment 
for heat-treating is surmounted by fans to suck 
away dirt, and curtained with spun glass to 
keep out drafts, Even the plant floor is inlaid 
with waxed maple blocks so that workers will 
not scuff up tube-spoiling dust. 


The final step is testing. A special pattern 


made up of Indian heads, lines, numbers, and 
letters was designed by engineers to indicate a 
tube's ability to produce a clear image. If this 
inspector is satisfied with its performance, it is 
ready to be assembled into a television receiver 
—and to bring you the prize fights 
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Testing the toughness of glass-fiber rods. One, flexed 100,000 times, remained good as new. 


Glass Rods 
Can Land 
Big Fish 


Pipa kere tle spools of glass fibers, left 
fishing rods. Above right, the 
lass fibers go through plastic bath, are then 


laced in 


glass fibers are 


Strands of treated 
iron molds. A bonding solution is added and 
heat welds fibers around a central wooden core. 
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HEN a 4-02. rod lifts 18 pounds of 

dead weight and bends 110°, that’s one 
answer to a fisherman's prayer for lighter 
and stronger tackle. And that's the claim for 
these glass-fiber fishing rods, a by-product 
of wartime research, by Tycoon Tackle, Inc., 
of Miami, to find a substitute for bamboo, 


2M 


subjected to heat treatment before being wound 
on a modern cousin of the old spinning wheel, 
shown at far right, ready for the next step. 


After wrapping, glass rods are polished. Then 
guides and fittings are added to hold the line 
and reels. The rest is up to the fisherma 


Long Hops Seem Shorter 


Yov'tt have little trouble whiling away 
the hours if you're one of the 80 p: 
aboard Boeing's four-motored, 
Stratocruiser. Large and luxurious, the main 
cabin (above) on the upper level of the big 
double-decker features full-reclining, foam- 


rubber seats for easy sitting, with plenty of 
leg room and aisle space. ‘Then, to stretch 
your legs, you can stroll down to the swank 
cocktail lounge on the lower level. Here you 
can read, play cards, and, on some air lines, 
even get an in-betwee snack. The 
long bulge under the wing (inset) outlines 
the lower lobe, used also for cargo. 


Color Simplifies Chart 


Ir you think the colorful maze of wavy 
lines on this seven-clement oscillogram is 
complex, just try to unscramble the same 
lines on the one without color (inset). West- 
inghouse oscillographers, having the same 
trouble, collaborated with Ansco film ex- 


perts on a method of photographing the 


wavy-line readings in color. By placing a 
filter of a different color in the path of each 
light beam before it strikes the moving film, 
as many as seven readings can be pro- 
duced in separate colors at the same time. 
Then, to record the colored lines, color film 
is substituted for the usual black-and-white. 
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Vd like 
to see them 
make... 


Cartoons by Syd Landi 


id vse. 
Popular Science Monthly will pey $3.00 for every 
such suggestion that it accepts for publication. 
Contributions cannot be acknowledged or returned. 


Refrigerator Water Tanks. If 
refrigerators had tanks into which water 
could be piped, you'd have a steady supply 
of ice water, A faucet on one side would 
make it easily available—G. N. Hosacx. 


Drawer-Type Suiteases. If suit- 
cases were designed to open like drawers, 
several could be stacked up and used be- 
tween trips as a bedroom chest. It'd save 
storing the suitcases, too.—FLora Murray. 
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Push-Button Menus. They'd save 
you time and the waiter a lot of walking. 
Pressing the buttons would register your 
wants on a master panel in the kitchen and 
indicate your table—A. W. HARGROVE. 


A Signal to Call a Cab. Some sort 
of signal erected at busy street corners to 
hail a taxicab should please a lot of people, 
especially those unable to whistle or too 
dignified to yell—F. M. Fox. 


Glasses with Iee Guards. A curved 
guard across the top of a drinking glass in 
the manner of an old mustache cup would 
help keep ice cubes in place while you are 
sipping a cold drink.—Mrs. W. S. WrBur. 


= 


Can Hnge New Atom Guns 
Shoot Out Biggest Secrets? 


Goprase that a bullet could be fired 150,- 
000 miles, six times the distance around 
the world. Suppose that it could be given 
a shove to speed it up every 150 yards. Sup- 
pose, too, that it could be so aimed and 
guided throughout this long, fast flight that 
it would hit a target no bigger than a man's 
hat. Now suppose, furthermore, that this 
bullet. were something that no one had 
ever seen or ever could see. 

The experimental physicists have quit 
supposing such things can be done. They 
know they can perform the very feat that 
you have just been asked to imagine. They 
are as sure of it as you are that two and 
two make four. They have the blueprints 
for guns that will impart such tremendous 
energy to such particles—and they expect to 
have at least one of the mammoth machines 
operating in about three years. 

The energy that these machines impart 
to their projectiles is measured in electron 
volts. The synchro-cyclotron at the Uni- 
versity of California, biggest atom gun in 
the world today, has a power of 200,000,000 
electron volts. Now work has begun in 
England on the parts for a 1,500,000,000- 


Gigantic ring-shaped machines, with 


10-billion-electron: 


wallop, 
may transform energy into matter. 


By Alden P. Armagnac 
Drawings by Ray Pioch 


electron-volt accelerator for the University 
of Birmingham. Two American machines 
will be even mightier. Both are designed to 
reach 10 billion electron volts, 50 times the 
power of the greatest in use today. 

Dr. Ernest O. Lawrence, the inventor of 
the cyclotron, revealed the plans for one 
of these machines recently at the Sheffield 
centennial at Yale. It will be called a 
bevatron. (Bev signifies “billion electron 
volts” and tron is a Greek ending that means 
“the agency for.”) An equally powerful 
machine, to be called a proton synchrotron 
because it will accelerate protons by syn- 
chronized electrical shoves, is on the dra 
ing boards of the Brookhaven National Lab- 
oratory on Long Island, 


How Scientists Study Atoms 


What these machines will do is compara- 
ble to increasing the force of gravity. If 
you could make a pencil falling from your 
hand gain momentum fast enough to hit 
the floor like a sledge hammer, you would 
have done something similar to the trick 
the physicist performs with the help of 
cyclotrons, synchrotrons, and other acceler- 
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ators. He uses them to speed up atomic 
projectiles, with which he can then shatter 
other atoms, and he does it for exactly the 
same reason that a small boy socks an alarm 
clock with a hammer—to find out what's 
inside it and how it works. 

Some of an atom's “innards,” positively 
charged particles called protons, account for 
the difference between chemical elements. 
Their uncharged partners, the neutrons, ac- 
count for the instability of some atoms and 
the stability of others. Hence these strange 
particles are extremely important in science, 
politics, and economics. Yet even those who 
put them to use, in atom bombs and radio- 
active “tracers,” know no more about na- 
ture’s bridles upon them than Columbus 


knew about America when he sailed west- 
ward in 1492. 

Why do the physicists want more power- 
ful atom smashers? They want to learn 
more, for one thing, about the mysterious 
glue or “binding energy” that holds charged 
particles like protons together, when by all 
the old rules they should fly apart. And 
they want to test their conviction 
energy can be turned into matter, just as 
surely as atom bombs turn matter into 
energy. 

The 10-billion-volt atom smashers pro- 
jected independently by the University of 
California and the Brookhaven National 
Laboratory will work on the same principle. 
The key feature of each, in which they differ. 


~L - 
VACUUM PUMPS 


bees 


DEFLECTED STREAM OF PRO- 
TONS, WITH ENERGY OF TEN 
BILLION ELECTRON VOLTS, 
HITS OFF-CENTER TARGET 


4 invisiaue 
BEAM OF 
NEUTRONS 


EMERGES AT 
A TANGENT 


CHAMBER 
FOR EX- 

_, PERIMENTS 
WITH BEAM 


from today’s 
gantic ring-shaped magnet. Like the fence 
that keeps horses within a race track, the 
ring magnet will restrain atomic particles to 
a circular orbit, enabling them to be ac 
celerated to fantastic speed and energy 
within a vacuum tube of practicable length 

The atomic projectiles will be obtained by 
stripping the electrons from atoms of 


biggest machines, will be a gi- 


hydrogen. This can be done by discharging 
an electric are in hydrogen gas. Protons, the 
1 


d cores of hydrogen atoms, are left 


charge 

These protons will be catapulted into a 
doughnut” or circular vacuum tube built 
into the ring magnet. The device that gives 
the protons a running start will be a 4,000 


000-volt electrostatic machine called a Van 


PRESSURIZED-TYPE, 


THE MIGHTY BEVATRON, 10-bil- 
Tion-electron-volt atom smasher, 
will be 50 times as powerful os 
today's biggest. To give clear 
of construc 
Fousing. Giant ring mag- 
ost pro: 
chine, holds atomic por 
@ circular course so they con be 
beosted to fantastic speed and en- 
ergy within @ vacuum tube of proc- 
ticable length. Arrangement shown 
for experimenting with beam of 
joduced by collision of 


available for exper- 

iment may include man-made mes- 

ons like those produced by cosmic 

rays, ond the high-speed protons 

Hills encircling pi 

valley will shield 

surrounding te 

us rays. 


eo 2 4,000,000-VOLT VAN 


RING MAGNET 


DE GRAAFF GENERATOR 
INJECTS PROTONS 


Enlarge an aton If hai 
the Capitol at Washir 
its nucleus would still be 
ger than a fly, Proje 
used by atom smashers are frag 
ments of the 


nuclei of a its 


de Graaff generator—a formidable atom- 
smashing tool itself—or a small cyclotron. 
Zooming around the circular racecourse, 
the protons will gain speed at every revolu- 
tion, as they get an electrical kick from a 
cylindrical metal electrode in their path. 
Finally, when they have reached full 
speed, the protons will be deflected and 
will strike a target. Some of them will knock 
other particles, such as neutrons, out of the 
atoms in the target. The dislodged part 
will fly into a cloud chamber where they 
will knock still other particles around, leav- 
ing visible tracks on photographic plates, 
which will show what has happened. 


How Design Was Chosen 


Choice of a design using a ring magnet 
follows consideration—and diseard—of two 
possible alternatives, a “linear accelerator” 
and a cyclotron, 

All three types are alike in using suc- 
cessive boosts from electrodes to speed up 
particles flying through a vacuum chamber. 
They differ in the shape of the path they 
impart to the particles. In a linear acceler 
tor this path is a beeline, and no magnet is 
needed. A cyclotron employs a magnet to 
bend the path into a relatively compact 
spiral; its magnet must have pole pieces at 
least as large as the spiral in area, so that 
the particles always travel between them. 
A synchrotron, the class to which the new 
billion-volt. machines belong, employs a 
magnet to bend the particles’ path into a 
circle instead of a spiral. The circular track 
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vanished from one fly F 
\d sprouted on 

0 they collided, it would be no 
tiles more fantastic than recent dis- 
covery that a proton c 


wees “binding™ or holding to- 
gether such particles within the 
atom are tremendous. If there 
were such forces between soap 
Id bubbles, a thin layer of bubbles: 
n. would support weight of moon, 


nother when 


is so much narrower than the spiral that a 
ring-shaped magnet, which suffices to en- 
close it, has only a fraction of the bulk of 
the magnet required for a cyclotron of com- 
parable size and power. 
ome time ago, Dr. Luis Alvarez, of the 
University of California, proposed’ to ac- 
celerate protons to unprecedented energy 
in a linear ac¢elerator. The hitch was that, 
to get protons up to speeds equivalent to 
billions of volts, the tube would have to be 
at least half a mile long. In contrast, the ex- 
perts calculate that a ring-shaped racecourse 
160 feet in diameter, the size of the pro- 
jected machines, will yield the aimed-at 
figure of 10,000,000,000 electron volts. 
‘The ring-magnet design also hurdles the 
practical limit of power attainable by cy- 
clotrons, which today have reached stag- 
gering dimensions and complexity. The 
magnet of the 4,000-ton California synchro- 
cyclotron, largest of existing atom smashers, 
weighs as much as 20 ordinary locomotives. 
Even Dr. Lawrence, who has been building 
such monsters for years, confesses he is some- 
times bewildered by the maze of dials and 
switches on this machine’s control panels. 
When they are properly juggled, the 5; 
chro-cyclotron emits a superpenetrating 
neutron beam that retains half its power 
after passing through nearly a foot of con- 
crete or lead, and operators need 10 feet of 
concrete for protection. Workmen with 
steel-cleated shoes find their feet misbe- 
having when the powerful magnet is turned 
on. Yet this machine, whose particles whirl 


To impart enough energy to These pa 
such particles to smash atoms 

with them, physicists need gen- 
erators that will momentarily 
develop as much power as the 


engines that drive a battleship. 


within a vacuum chamber of 184-inch diam- 
eter, will be a toy compared to the projected 
atomic race track of 160-foot diameter. 
An attempt to “scale up” the design of a 
cyclotron to reach 10 billion electron volts 
would require a magnet with the colossal 
weight of 3,000,000 tons—an amount of 
metal that all the iron and steel plants in 
the United States would require nearly two 
weeks to produce. With only a slight twinkle 
in their eyes, Brookhaven scientists suggest 
that such a burden might sink Long Island. 


Magnet to Weigh More than Cruiser 


Actual plans call for something more 
within reason, a ring magnet about three 
times as heavy as the synchro-cyclotron’s 
magnet. It will still be a sizable chunk of 
iron. Its estimated weight, 12,000 to 13,000 
tons, exceeds that of a heavy cruiser! 

As the speed of atomic particles ap- 
proaches the speed of light, they tend to 
lag behind regularly timed electrical im- 
pulses, because they become heavier with 
increasing velocity. Fortunately a new prin- 
ciple shows how to overcome this tendency 
by giving pulsations of an alternating-cur- 
rent electrical circuit a correspondingly de- 
creasing frequency, so that they will always 
be correctly timed to make the particles 
continue gaining speed. Called “the prin- 
ciple of phase stabi the idea was in- 
corporated in the California synchro-cyclo- 
tron, and will also help the new machines 
to develop their enormous power. 

How nearly the rival California and 


throughout the 
they travel whi 

ing sufficient speed to 
their mission as projectiles. 


cles willbe guided As these particles gain, mo- 
bytremendous magneticforces mentum, their mass will in- 
ng course crease, This strange fact will 

they are gain- have to be taken into account 


Fulfill in timing the impulses of bil- 


lion-electron-volt machines, 


Brookhaven groups have arrived at the same 
design for a 10-billion-electron-volt machine, 
even to almost identical dimensions, indi 
cates the soundness of its theory. Prelim 
nary engineering designs shown to the writer 
differ only in such details as arrangements 
for access to the “doughnut,” a vacuum tube 
of ceramic or other material about a foot by 
four feet in cross section, which will be 
placed between the magnet poles. 

William M. Brobeck, the bevatron design- 
er, plans a magnet with four circular quad- 
rants. Between each pair of these will be 
a straightaway section where the vacuum 
tube be accessible for pumping. The 
design favored by Dr. M. Stanley Livingston 
of the Brookhaven National Laboratory, in 
which a perfectly circular magnet can be 
used, uses a magnet of C-shaped cross sec- 
tion ‘that does not completely enclose the 
tube. Vacuum pumps and experimental ap- 
paratus can therefore be connected to the 
tube all the way around its circumference. 

Listening to one of these mighty machines 
in action, from a vantage point behind a 
sufficient thickness of protective _shield- 
ing, you would hear an eerie symphony of 
sound. First the whine of great generators 
coming up to speed will rise to a high- 
pitched crescendo. Then, as their entire 
output is virtually short-circuited through 
the magnet coils, the pitch of the sound will 
drop abruptly like that of a plane in a power 
dive. At that moment, as much power will 
surge from the generators as it takes to run 
a 35,000-ton battleship at top speed. Such 
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ton 
(CROSS SECTION OF MAGNET 

BEVATRON 

(UNIVERSITY OF CALIFORNIA) 


How Plans for Billion-Volt Accelerators Differ 


(CROSS SECTION OF MAGNET 


PROTON SYNCHROTRON 
(BROOKHAVEN NATIONAL LABORATORY) 


Bevatron and proton synchrotron both will 
PEgvel protons in vacuum tube between poles of 
60-foot ring magnet, but provide different 
ways of making connections to tube. Straight- 


a discharge of electricity, required to keep 
the protons on their course, will take place 
at intervals of a minute, or less. The me- 
chanical shock will be a brutal one, requir- 
ing special reinforcement in the anchorage 
of the magnet and generators. 

Flywheels on the generator shafts will 
keep them turning despite the braking ef- 
fect of this jolt. Provision will also be made 
to feed the stored energy of the magnet 
back into the flywheels, and thus harness 
the back surge of power from the magnet 
coils, by using the generators as motors dur- 
ing this part of the cycle. This must be done 
because so much energy is put into the mag- 
netic field that no cooling system could 
handle it. It must be instantaneously with- 
drawn, or the conductors would vanish into 
pools of molten copper. 

Streaking through the vacuum tube, the 
flying particles will circle it a couple of 
million times, receiving a boost from the 


N18 poputar science 


away sections between quadrants provide ace 
in University of California design. Brookhaven 
design, using C-shaped magnet core, exposes 
vacuum tube all the way around the circle. 


electrode within the tube on each time 
around, Then the great magnet will “let go” 
of them and they will fly outward; or, al- 
ternately, its pull may be momentarily in- 
creased to deflect them inward. 

That’s when the nuclear bullets will hit 
the target, a wedge-shaped piece of metal 
inserted through the wall of the “doughnut.” 

What happens then will be front-page 
news. 

For the first time, scientists will command 
mparable in power to the cosmic 
ys that strike the earth's outer atmosphere. 
These rays are known to create mysterious 
particles called mesons, larger than electrons 
and smaller than protons, whose role in 
atomic structure is little understood. With 
the superpower atom smashers, physicists 
aspire to manufacture mesons themselves, 
and bare their secrets. It should take only 
a billion electron volts or so. 

And at their full power of ten billion 


the men at the controls may fulfill 
their dream of turning energy into matter. 
Collision of the speeding particles with the 
target, they hope, will produce more protons 
than existed before. Then they will actually 
be turning kilowatt hours into something 
as tangible as hydrogen or helium! 

By progressing from the transmutation of 
atoms to the transmutation, and even crea- 
tion, of subatomic particles, the scientific 
adventurers hope to discover the underlying 
laws of the atom’s nucleus. 

Neutrons and protons are very curious ani- 
Werner Heisenberg, the physicist who 
headed Germany's atomic-bomb project, sug- 
gested several years ago that when a neutron 
collided with a proton, they might exchange 
identities. In other words, the neutron 
might become a proton, and the proton a 
neutron, in about 1/1,000,000,000,000,000,- 
000,000 of a second. Million-electron- 
volt particles of the California synchro- 


cyclotron proved Heisenberg was correct. 

Billion-electron-volt beams of the beva- 
tron and proton synchrotron may reveal still 
stranger things. It is entirely possible that 
a reaction in which little atoms unite to 
form a big one may yield energy on a 
grander scale than does the fission reaction 
of the atom bomb, in which a big atom 
splits into little ones. 

Much more remains to be learned about 
the core of the atom before such techniques 
can be used in bombs or power plants, Re- 
cent advances in technical skill have far 
outdistanced progress in learning the basic 
facts about the atom’s nucleus. Now the 
theorists, in their turn, hope to catch up. 

Engineers estimate that it will cost about 
$15,000,000 to build a 10-billion-electron- 
volt accelerator. The need for the knowl- 
edge it should yield is so urgent that scien- 
tists are confident that the funds will be 
forthcoming. END 


Today’s Line-Up of Atom Smashers 


UNEAR PATH OF PARTICLES 


Linear accelerator. A straight vacuum tube, 
with. accelerating electrodes at intervals, in 
which all types of charged particles travel along 
a straightaway path, 


Van de Graaff generator. A static machine us- 
ing moving belts of silk or paper to build up a 
tential of millions of volts. Tt may contain a 
Built-in’ tube of the linear-accelerator type, as 
when used as an injector for feeding particles 
Into other accelerators, 


yelotron. An accelerator for protons, deuter- 
ons, or alpha particles, in which they follow a 
Colca pall fermi'aisouree, at: tim cheter,: toi 
target at the outer edge of » vacuum chamber 
between the pole pieces of an electromagnet. 
Particles are accelerated by one or two D- 
shaped electrodes. 


Synchro-Cyclotron. A form of cyclotron in 
which the frequency of pulses to Glectrodes is 


not, constant, but varies so as to keep in ste 
with the motion of particles of extremely higl 
energy. This is necessary because of the par- 
ticles” change in mass due to relativity. 
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Poe piece 


Betatron. An accelerator for electrons, in which 
they follow a circular orbit in a doughnut tube 
between the pole pieces of an electromagnet 
and are accelerated by the transformer action 
of the flux within the orbit. On being released 
and striking a target, the speeding electrons give 
rise to a beam of X-rays. 


cacuuas one 
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RING MAGNET 


Synchrotron, An uccelerator for electrons or 
protons, in which they follow a circular orbit 
within a doughnut tube, and are accelerated by 
an electrode. The tube may be enclosed in a 
ring-type magnet. On being released and strik- 
ing a target, these particles produce all types 
of nuclear radiation, 
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Mooring Made Easy. This self-pro- 
pelled pontoon dock extends a labors: 
welcome to Navy seaplane pilots. Pushed 
along a 600-foot submerged cable by modi- 
fied Sea Mule power units, the dock moves 
out from shore, then swings in any direction 
so that an incoming pline doesn't have to 

aaneuver crosswind, nally, it centers the 
th with nudges by water 
on each side. Partly inflated tires 
bumps, With only 18 inches of 
b (above), the 


thre 
soak up any 
freeboard for a mooring 
pontoons can be raised like a dry dock (at 
right) for emergency plane repairs. 


Balance Steers *Copter. The Sei- 
bel helicopter has a movable cabin: It slides 
backward, forward, and sideways to control 
direction of flight by changing the center 
of gravity. Shown with an outrigger gear 
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that will be removed after testing, the craft 


is said to have only half 
parts as a conventional “ 
of its control system is illustrated by the 
two-blade rotor assembly, on the right. 


rhe Air Force's seater with sharply swept-back wings and 
hter field is the tail surfaces, The plane’s wing span and 
37 feet. 


ack Figh 
st candidate in the fig 
North American XP-86, a single-jet single- length are the same 
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Britain’s Biggest. Prototype for a up to 120 passengers between London and 
fleet of nonstop transatl air liners, the New York at better than 300 mph 
Brabazon I is shown nearing completion Brabazon I will have eight piston engines 
its special hangar at Bristol, England, With inside the wings turning four propellers; 
1 span of 230 feet, it is designed to carry _ later versions will be powered by jets. 
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A Radio Station That Flies. 
Those oversize antennas pictured above 
transform the B-29 that carries them into a 
high-altitude broadcasting station for FM 
and television. Modified by Martin engi- 
neers, the big bomber is testing the airborne 
relay system being developed by Westing- 
house as a method of extending the range of 
high-frequen: 
p. 92). Circling at 30,000 feet, the plane 
picks up a ground station's signals (which 
travel in straight lines and are therefore 
limited by the horizon) and rebroadcasts 
them downward over a wide area. The 25- 
foot retractable mast under the nose is for 
transmission; the shorter tail antenna being 
installed at right, above, is for reception. In 
actual practice, a network of cruising planes 
would relay signals across the U.S., each 
one transmitting to the area below it and 
passing programs on to the other planes. 
Flush antennas will probably replace the 
projecting type when tests are complete. 


a = 


“a 
x, 


Hiding the Engines. Beechcraft's 
new Twin-Quad 20-passenger air liner has 
four engines to drive its two props, but they 
are completely submerged in the wing. The 


122 porutar science 


ing Up Air Reseue. With 
five men climbing a 40-foot ladder simul- 
taneously, this ecki HRP-1 shows off its 
rapid-rescue technique. Demonstration was 
part of Navy acceptance ceremony. 


4 ne 
plane, now undergoing flight tests, is the 
first one of its size to try out the butterfly- 
style tail assembly introduced on the same 
company’s smaller Bonanza, 


Jap Cars Shown 

Tuse first products of Japan’s postwar 
automobile industry, recently displayed in 
Tokyo, don’t mean that Nippon’s citizens 
will abandon their walking habits. The en- 
tire output of the Toyota Motor Co., at 
Nagoya, is only some 30 cars and 200 trucks 
. These will be sold to hospitals, to 


Busting Paper Bags 


To Measure how much a paper bag can 
take before bursting, Union Bag & Paper 
Corp, laboratories use glycerin to inflate a 
rubber diaphragm against an anchored sam- 
ple of paper. The pressure required to 
break the paper is recorded on a dial. 


Gas Plays Voeal Tricks 


You and your hearers will burst out 
laughing at the sound of your voice, which 
becomes a nasal falsetto, immediately after 
a few breaths of a helium-oxygen mixture. 
Extreme thinness of the “synthetic air” used 
by deep-sea divers and more recently by 
tunnelers (PSM., Sept., ’47, p. 82) makes 
vocal cavities act as if they were less than 
half normal size, correspondingly raising the 
frequencies to which they respond. The 
effect is as ludicrous as the distorted images 
that a person sees in a fun-house mirror. 


government agencies, and to business firms. 

The passenger car, seating four, has a 
27-hp., four-cylinder engine, a speed of 
54 m.p.h., and will average 40 miles to the 
gallon. The one-half-ton trucks have the 
same power plant, but a different gear ratio 
and will do about 30 miles on a gallon. The 
cars will sell for 250,000 yen ($5,000), and 
the trucks for the equivalent of $3,200, 
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Seat Fitted to Driver 


Ir you're a bit on the heavy side and 
sink down uncomfortably in the driver's 
seat, take heart. Individually wrapped 
auxiliary coil springs, inserted between con- 
ventional spring seats as shown above, make 
each seat a custom-built job. Developed 
by Studebaker, these seat stiffeners add se- 
lective comfort to 1948 models, 
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Car Top Makes 
Cozy Bedroom 


ICK up your bed and ride, is the advice 

of Don Cast, of Columbus, Ohio, in- 
ventor of the collapsible, carborne bedroom 
shown here, which he calls a “Carbaii 
Folded for traveling, a canvas enclosure 
four feet high is opened up by tugs on two 
strategic straps. Six suction standards around 
the sides of the metal car top support the 
6%- by 4-foot bed. Truck drivers will be 
glad to hear that Mr. Cast has plans for a 
smaller model that will fit on top of a truck 
cab. No doubt, he'll get around to designing 
an outsize version for big families. 


makes an outdoor living room for the 
Upstairs bedroom has two 
lated mattresses. 


A small aluminum ladder gives access to snug 
ping quarters, Screened windows have flaps 
1 be let down in case of rain. 


Entire sleeping unit weighs only 150 Ib., and is anchored to a car-top luggage-carrier base. 
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A boon both to students and instructor, the 
chart was devised by Dr, Richard Burns (at 
right, above), of Hunter's chemistry, depart- 
ment, to take the tedium out of drill and review. 


Phone Aid Frees Hands 


Tue busy executive can now carry on 
conversations over the telephone without 
even lifting a finger to hold it. With the 
Jordaphone (PSM, Oct. ’45, p. 96), a war- 
time development of the Jordanoff Corp., 
he need only transfer the phone from its 
regular cradle to the special one in the top 
of the instrument. Here the incoming voice 
is picked up directly from the phone's ear- 
piece and amplified through a loudspeaker, 


Chart Quizzes Students 


Sruvents at Hunter College, New York 
City, can test their knowledge of organic 
chemistry by simply poking push-buttons 
and watching lights flash the results. It's all 
done on a homemade, electrically oper- 
ated chart fashioned from odd parts of old 
pinball machines. 

To operate the test chart, the student 
first chooses one of the 11 classes of com- 
pounds listed in the upper right-hand cor- 
ner. He then attempts, by pushing buttons 
under the formulas of basic carbon com- 
pounds, to select the proper ones from 
which a typical example of the desired class 
can be prepared. Small bulbs in the upper 
left-hand corners of the formulas light up 
when the choices are correct. An illumi- 
nated scoreboard in the lower right-hand 
corner of the six-foot-wide, four-foot-high 
panel keeps a running tally of right and 
wrong answers. At end of test, the student 
can learn the correct answers by turning a 
crank that lights up the ones he’s missed, 


eliminating actual wire connections. An or- 
dinary microphone, placed anywhere in the 
room, transmits the outgoing voice to the 
mouthpiece. 

In addition to freeing the user’s hands, 
the device permits group conferences by 
telephone without individual sets (at right, 
above). An automatic volume control tunes 
down voices near the microphone and am- 
plifies those at a distance. The 30-inch- 
high, foot-square console (at left) plugs 
into any 110-volt outlet. 
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“Air Conditions” Cars 


You can have a constant supply of fresh 
air in your car even with all windows closed 
and the heater on, if you have this new Ford 
unit. The ventilator-heater shown above 
scoops fresh air through the front grille, 
heats it with hot-water coils, and delivers it 
to the car’s interior. The constant flow of 
fresh air reduces excessive humidity, mak- 
ing the passengers more comfortable and 
eliminating window fogging 

‘As long as your car is moving at a fair 
speed, the inlet scoops up plenty of air and 


Jeep in Fancy Dress 

Hene is a racy new sports version of the 
jeep that Willys-Overland plans to put out 
this spring in the low-price class. Painted 
a fire-wagon red with cream trim and a gray 
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forces it through the heater. When heat is 
desired at low speeds or when the car is 
standing still, a fan itched on. In 
summer the heater unit can be cut out and 
the fresh air sent directly to the passengers. 

The regular ventilators ahead of the wind- 
shield have been retained, for unlike si 
systems built into some higher-priced c 
the Ford device is an accessory. It 
differs from built-in types by having one 
instead of two air ducts. As seen at left, 
the Ford single duct is attached to the un- 
derside of the hood and rates from the 


mounted on the 104- 
sis of the jeep station 
wagon. standard four-cylinder 
jeep engine and front end, and is equipped 
with a high-speed gear ratio. Side curtains 
are used to close the car in bad weather. 


Tractor In Dual Role 
Eveny tractor becomes a “machine shop 

on wheels” when equipped with a new “fix- 

it” unit called the Farmcrafter. By merely 


harnessing the power of his tractor, the 
farmer can make on-the-spot repairslike 
the drilling job above—and keep his tools 


sharp without having to hold up work while 
he goes back to the barn, Made by Sher- 
man Products, of Royal Oak, Mich., the 
Farmerafter offers a pretty complete setup. 
It provides the farmer with a grinder, a 
drill press, high-speed drills, plus a shaft 
that takes a variety of standard attachments. 


Pin Ball Apes Electron 

Twus rubber-mat obstacle course is a 
make-believe television tube—and the white 
marble is a stand-in for an electron. When 
Westinghouse engineers roll the ball—usual- 
ly bronze—down the course, peaks and val- 
leys simulate electrical voltage, while wood- 
en obstacles represent grids and electrodes. 
Together they guide the “electron,” slowing 
it down or speeding it up. By rearranging 
the course so the ball rolls the way they 
want it to, engineers can find the most effi- 
cient design for a tube—and do it in a day 
instead of the usual three months. 


Bicyele Built In Two 


Cycxists can now stow their bikes in the 
baggage compartment of their cars, or take 
them aboard train, boat, or plane with the 
ease of a traveling bag. Used by paratroop- 


ers during the war, the Columbia Compax 
folding bicycle is now in production at 
Westfield, Mass., for general sale. A stand- 
ard-size bicycle, it can be taken apart in a 
few seconds without tools; even the handle 
bars fold up for convenient storage. 
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UGHT RAYS FROM ROCKET 


Gun-mounted camera eye keeps movie 
record of V-2 missile as it speeds 
into space at 3,500 miles an hour. 


By Martin Mann 


OPEYE is a seeing machine. Popeye can 

see things you can't see. His big glass 
eye can follow a V-2 zooming 3,500 m.p.h. 
und tell you just what it does at the 100- 
mile peak of its flight. But even Popeye is 
no match for enemy guided missiles—he 
could not spot an attacking rocket soon 
enough to sound the alarm. 

Popeye—as this Rube Goldbergish inven- 
tion is unofficially known—is a 16-inch-wide 
parabolic mirror, amplifying lenses, and a 
movie camera, ull mounted on top of a 
sawed-off 90-mm, antiaircraft gun so that 
it can follow the fast-moving rockets. De- 
spite its fantastic appearance, Popeye has a 
serious purpose: to find out what happens 
to high-altitude rockets after they are fired. 
It will be used on all kinds of rockets—the 
new ones made in USA as well as the V- 
This new telescope, officially known as 
‘ype 1V Tracking Telescope,” joins an im- 


CONTROL TRUCK 


posing battery of optical and electronic 
“watchers” at the Army Ordnance Depart- 
ment’s proving ground at White Sands, 
N. M., that already inchides smaller tele- 
scopes, ballistic cameras, phototheodolites, 
radar, telemeters, and Doppler equipment, 

Like Popeye, they are all trying to find 
out, for every vital second of a_rocket’s 
meteoric flight, where the ini , when 
it's there, and what it’s doing there. These 
devices are not designed to spot attacking 
missiles, although one researcher suggests 
that a big telescope might be fitted with a 
heat detector (a bolometer or thermocou- 
ple) instead of a camera and be used to 
locate incoming missiles by the heat from 
their rocket jets. 

Astronomers already use such a_ system 
to track stars automatically, It would work 
fine as long as the missile approached along 
a straight line of sight from high altitude: 
But no telescope can see through the earth. 
An attacking missile might come in to the 
target at a low level, hidden by the horizon 
until the last 50 miles or so, At 3,500 m.p.h. 
a rocket covers those 50 miles in less th 
one minute! 
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GASOLINE-DRIVEN GENERATOR 


¢, operator sits behind big mirror and 
ror cha small auxilia pe. Re- 
Sponcingibo his gens ptrentc eytion eed 
sawed-off 90-mm. gun’ up, down, or sideways. 


But the array of observing instruments at 
White Sands will provide the basic facts 
needed to make better rockets. They will 
also benefit other branches of science, for 
the data gathered should reveal much about 
the temperature, density, and similar char- 
acteristics of air in the mysterious region 
100 miles or more above the earth. All these 
things must be known before men can fly 
there, 

‘One reason we don't have space ships 
yet is that we don’t know how a speeding 
rocket twists and turns and tilts. If the 
scientists knew, they might be able to de- 
sign better controls that would keep the 
rocket straight. Popeye will tell. Its camera 
snaps a picture of the rocket 16 times every 
second, After the flight, experts project 
each picture on a screen, and measure how 
much the rocket moves around between con- 
secutive photographs. 

The camera also records dials that show 
time and the angles of elevation and azi- 
muth. The time dial is governed by the 
ultraprecise “ticks” of a vibrating crystal in 
a clock located in the control trailer. As a 
further check on time, radio signals sent 
every second from the launching site oper- 
ate a neon glow lamp in the field of view of 
the camera, making a dark “pip” on the 
edge of the negative. From all this informa- 
tion on the film, technicians can calculate 
the speed and path, or trajectory, of the 
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rocket. Explosions and the operation of 
parachutes and other special equipment 
also show up on the film, 

The telescope itself is similar to those used 
by astronomers. A 16-inch parabolic mirror 
gathers light and focuses it on an angled 
mirror that reflects it to one side toward 
the camera. Before reaching the film, the 
image is further enlarged by a set of ampli- 
fying lenses that can be adjusted to give an 
effective focal length as great as 80 feet. 
The recording cameras are standard Mitel 
ells or Akeleys, like those used in Holly- 
wood studio and newsreel work, modified 
for their rocket-photographing job. 

Popeye watches the rocket flights from 
an 8,000-foot mountaintop 40 miles away 
from the launching area. If the telescope 
were much closer, the technician who aims 
it would not be able to move fast enough to 
follow speeding V-2s as they take off. The 
high-altitude location also has another ad- 
vantage, since it eliminates much of the 
shimmering caused by the normal move- 
ment of the air near the ground. This 
shimmering—the same thing that causes 
mirages in a desert—is the reason stars 
twinkle when seen with the naked eye. As 
there is less of this effect in the rarefied air 
atop high mountains, such locations are 
favored for big telescopes. 

Even more accurate than Popeye at track- 
ing the path of a rocket is “dovap,” a radio 
tracking system also developed by Army 
Ordnance’s research laboratories at Aber- 
deen Proving Ground, Md. It uses the Dop- 
pler effect, the change in the frequency of a 
radio wave caused by movement of the 


Adequate warning fl erties nial: attack 


must await invention of a detector that can 
look through mountains, or over the horizon. 


transmitter or receiver. The faster the trans- 
miter moves, the more the frequency 
changes. 

This same thing happens to all kinds of 
waves—light and sound as well as radio. 
The ‘wailing sound of a passing train's 


Looking straight down Popeye's barrel, you 


can see the parabolic mirror, and if you examine 
the picture closely (left, above) you can even 
pick out the reflection of PSM photographer 


whistle, for instance, is caused by the Dop- 
pler effect. The frequency (pitch) of the 
sound from the whistle goes up as the train 
approaches and down after it has passed. 
In this case the whistle is the moving trans- 
mitter and your ear the stationary receiver. 
Records of frequency changes give a meas- 
ure of the speed of the transmitter. 


Fastest. moving rocket is “stopped” by the 
1/10,000 second exposure of the Bowen-Knapp 
camera shown at left, above. At far right is one 
frame taken by this camera during rocket 


ae 
Morris's camera. To Popeye, a V-2 will look 
like the photo at the right,"which was made 

ith a smaller telescope. Blick marks are refer- 
ence points to aid measurements on the film, 


The dovap equipment used at White 
Sands sends a steady radio signal to a com- 
bination transmitter-receiver located just be- 
hind the war head of the V-2. This trans- 
ceiver picks up the signal, amplifies it, and 
sends it back to a ground receiver. The 
ground receiver compares the signal from 
the rocket with the original signal sent out 


launching. Pole in center serves as a point of 
reference; white object halfway up is the mis- 
sile. Measurement of films gives rocket's posi- 
tion, velocity, acceleration, and attitude. 
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from the ground transmitter. The differ- 
ence between the two signals, called the 
Doppler frequency, is recorded on auto- 
matic instruments. 

Each cycle per second of Doppler fre- 
quency received means the V-2 has moved 
in that second half a wave length farther 
away from the ground station, or about 
6.25 feet in the case of dovap’s 77,000 kilo- 
eycle signal (it becomes a bit more com- 
plicated when the ground receiver is sep: 


How a mov ter “stretches 
a radio wave ¢ its wave length— 
the Doppler effect—is illustrated here. 


rated some distance from the ground tran 
mitter, as it is at White Sands). Thus, if 
the Doppler frequency is 800 cycles per 
second, the V-2 must be moving 6.25 x 800, 
or 5,000 feet per second. 

A complete record of the Doppler fre- 
quency spots the position of the rocket 
within a few feet and measures its velocity 
within three-tenths of a foot per second. 
This information is fed into Aberdeen’s 
“Eniac” computer (PSM, Apr. '46, p. 83), 
which turns out in seven minutes 2,500 num- 


bers indicating more than 800 positions 
along the path followed by the V-2 (ordi- 
nary computing methods would require 


several weeks of work for the same job) 

Other instruments in the battery of ob- 
serving de ite Sands measure the 
same things in different ways. Many types 


Night firing of a V-2 registered on a single 
plate. Broken line is trail of the missile’s jet; 
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of radar sets follow the flashing rockets. 
Some have telescopes attached for final, 
precision adjustment of the aim of the beam. 
Others are held on their target by a small 
beacon transmitter in the rocket itself, so 
that the radar receivers get a strong signal. 

Phototheodolites, which are essentially 
movie cameras with big telephoto lenses 
and accurate direction indicators, furnish 
the same sort of record as the big telescope, 
but can follow the rockets only about 50 
miles, 

Other instruments already in use at White 
Sands include special cameras and sever- 
al telescopes smaller than Popeye. And 
Ordnance researchers are already planning 
another new telescope, still bigger than Pop- 
eye, to follow new rockets that will far out- 
distance the V-2. END 


bove is similar to instrument 
used by astronomers to photograph stars. Two 
synchronized cameras, set up at end points of 
a base line, are operated simultaneously 


Ballistic camera 


curved lines are star trails. Space between 
dashes gives accurate measure of speed. 


More Power for You 

By stzrrixc up the compression ratio to 
7 to 1 from the former 6,85 to 1, Packard has 
increased the power of its 1948 straight- 
eight series of engines. Largest is the 160- 
hp., 856-cubie-inch engine shown above. A 
new hardened crankshaft sprocket plus a 
new roller-pin type of timing chain are said 
to give the engine longer running life. 


No More Dry Batteries 


You need refill your auto battery only 


twice a year with the new Aqualator, accord- 
ing to the Embree Mfg. Co. Shown at upper 
right, the device uses engine heat to expand 
air in the three sealed containers so that the 
air pushes water to each battery cell. When 
a cell is full the water rises to the tube 
end and stops the flow. 


Painless Tire Pumping 


Tmep of pumping tires? With an Auto- 
Vac, the mere push of a button puts the 
motor of your car to work inflating that slow- 
leaking tire. Operating off the windshield- 
wiper vacuum line, the device will raise a 
tire from flat to 30 pounds’ pressure in less 
than six minutes. The Power Brake Mfg. 


Co., of Detroit, makes this labor-saver. 


Step Down. Please 

Tuar’s an invitation to enter the new 
lower-center-of-gravity 1948 Hudson. It 
results from the floor being set even with 
the lower edge of the frame, instead of on 
top of it, so that the floor is below the door- 
sill. The car is only five feet high, yet is 
spacious, with plenty of headroom. A tunnel 
along the floor holds the drive shaft. 
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Getting a Roots 


‘Tue massive teeth of this big fellow real- 
ly dig in, biting 16 inches into the ground 
to haul out stubborn roots for clearing farm- 
land or highway rights-of-way. 

Designed for use with Caterpillar Diesel 
track-type tractors, the Fleco Root Rake is 
made by the Florida Land Clearing Equip- 


Keeping Films Frigid 


Worst enemy of.a photographic explorer 
in Africa is not the king of beasts but the 
heat. The portable, gasoline-powered refrig- 
erator shown above was designed by Wil- 
son Refrigeration, Inc., of Smyrna, Del., for 
an expedition of the Philadelphia Academy 
of Natural Sciences. As a chill box for color 
films and medicines, it maintains a tempera- 
ture of 50° for five hours after the power is 
shut off, making it unnecessary to run the 
condenser unit during periods of travel. 
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Ye eee . 


ment Co., of Jacksonville, Fla. Its alloy-steel- 
cast teeth dig out top growth and roots in a 
single operation and dispose of the cuttings 
without excessive soil piling. A companion 
piece, a four-bladed stumper designed for 
attachment to the frame of angling bull- 
dozers, makes short work of tough trees, 
stumps, and boulders. The latter’s teeth 
cut 24 inches deep and 36 inches wide. 


First Aid for Carpets 


A THIN smear of a new liquid white-rub- 
ber compound is all that holds together the 
two pieces of carpet padding shown above. 
But if you try to pull them apart, the pad- 
ding will tear before the joint gives way. 
This self-curing adhesive, called Rug-Sealz, 
not only cements carpet ends, but repairs 
areas of dry rot and acts as an antiskid agent 
when applied to the back of a rug. A 
product of the U.S. Rubber Co., the new 
compound is odorless and dries in an hour. 


TO BE INVESTIGATED BY SKYROCKET- 
UNDER INVESTIGATION BY SKYSTREAK 
EXISTING REUIABLE TEST DATA: 


t eu 

© 100 200 300 400 00 600 700 900 
Heavy lines indicate Mach numbers, used to 
gauge ultrahigh speed. “They are decimal fi 
tions. of speed of sound, which drops fro 
m.p-h, at sea level to about 670 at 35,000 fer 


‘60 


Jance” contains pitot tube to 
speed, All three wheels fold into fuse 


plane is 45 feet long, has a wing span of 
25 feet. The jet exhaust is on underside of 


The 
only 


wr jet power for take-off and flight, 
plus rocket power to help it poke its 
needlelike nose into the secrets of sonic 
speed, the Navy's new Douglas D-558-2 
Skyrocket is designed to fly faster than any 
piloted aircraft has ever traveled before. 

Successor to the D-558 Skystreak, which 
boosted the airspeed record to 650.6 m.p.h., 
the D-558-2 is expected to explore the 
650-750-m.p.h. zone. Besides a liquid-fuel 
rocket for peak power, it has swept-back 
wings and tail to minimize shock waves at 
transonic speeds. (The blunt-nosed Sky- 
streak has straight wings and only jet 
power.) 

The pressurized cockpit, enclosed in the 
fuselage without even a bubble canopy, has 
both heating and refrigeration for the pilot's 
comfort. For his protection, the entire nose 
and cockpit section can be jettisoned for 
high-speed escape. Air brakes will help con- 
trol the plane's pace, and automatic wing 
slots will improve lift at low speeds. And 
when the pilot turns on the rocket’s blast to 
lunge into the transonic zone, scores of 
instruments will record what happens. 


fuselage near the tail. Vertical vane on top of 
the wing restricts spread of low-speed stall, 
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Hot Radio Waves 


Wuen GE research engineers run out of 
matches, they can gingerly light their ciga- 
rettes with radio waves from the tip of the 
armlike antenna at right, above. These “hot” 
high-power radio waves, 11 inches long, are 


ine 


Following the Ponies 


Jupces at this race track are on the up-and- 
up. Hydraulic cylinder under center of the 
stand at right raises it eight feet above the 
stone foundation to give the judges a better 
view of the race; guide rods on either side 
keep platform steady. Occupants of the 
stand control their own rise and fall by push 
buttons. Used at Wheeling Downs, West 
Virginia, the new stand was designed by 
the Globe Hoist Co., of Philadelphia. 
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produced by the seagate tile. ie. lets 
above. Developing 5,000 watts, the tube is 
based on designs for jamming German radar 
and delivers its energy continuously, not in 
the short bursts of ordinary radar tubes. 
The waves can be used for heating plastics 
and thawing frozen foods. 


New Glass Defies Acid 


Tue stuff shown in the bottom of the glass 
tube at left is hydrofluoric acid, which eats 
glass in no time at all. Yet it has been there 
for three weeks! ‘The answer is a new type 
of sandless glass that will give chemists their 
first chance to watch what goes on in experi- 
ments with the violent acid which, besides 
being used to etch glass, is employed in oil 
refining and synthetic rubber making. For- 
merly the acid had to be handled in platinum 
or gold retorts. 

Since hydrofluoric acid has a disintegrat- 
ing effect on sand, the major ingredient of 
ordinary glass, the new fluorineproof glass 
is made mostly of phosphorus pentoxide, 
The new product was developed by the 
American Optical Co., during atomic bomb 
research for handling another glas 
chemical, uranium hexafluoride. 


z of the pipe is Pirotd by 
fly dried alr through it to remove 
Sil traces of moisture. Here it get light charge 
of nitrogen to keep it dry during installation, 


‘A special mold, open above, fits around pipe 
joints, where somastic is poured on after pi 

Fete ave Worn Mid tial seated, oases toe 
ends, however, sections are coated at factory. 


bya Tl nae heed eee 
clectrical charge that grounds against 
pipe wall if crack in covering is encountered, 


Wrapping 110.000 Volts in Gas 


ESIDENTS of downtown San Francisco 
will soon receive high-voltage electric 
power packed in gas. The 110,000-volt cur- 
rent will reach the city through four un- 
derground pipe lines, each containing three 
one-inch power cables surrounded by nitro- 
gen at a steady pressure of 200 Ib. p.s.i. 
The nitrogen, being a nonconductor, pre- 
vents the current from arcing between the 
cables, while its pressure seals the insula- 
tion around them. Should the pressure 
drop, automatic alarms will warn operators 
to let in more gas or shut off the power. 


Surrounding the cables is a six-inch, seam- 
less steel pipe, with i-inch walls. To check 
corrosion, the outside is coated with a #-inch 
layer of “somastic” covering, a mixture of 
asphalt, asbestos, sand, and mineral filler. 
After the pipe is sealed and filled with 
nitrogen, it is carefully tested for leakage of 
both gas and electricity. 

Constructed by the Pacific Gas and Elec- 
tric Co., the gas-wrapped power lines avoid 
both the unsightliness of exposed, overhead 
conduits and the tremendous insulation re- 
quired for ordinary underground cables. 
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palsea cha e. As a result, radia e 1947 town car abov ame 

y Jeans, The shapes that of the onigioal 1904 Rolle-Royos. 


Only $19.200 


4 TPE dignified products of Britain's Rolls- 

Royce, Ltd., cost from two to three times 
as much as the most expensive American 
car, What does a buyer get when he planks 
down $18,450 to $19,200 for a Rolls-F 
or $12,900 to $1 '00 for its faster, slightly 
er, the ? 

He receives one ¢ 
biles in the world, with 
separate high- and low- 
stems, a vibration-reducing 


smaller 


the most carefully 
engineered aut 
such refineme 
Pp 


drive between engine and cam shaft 


servo-con 
pedal that grease-guns the car. Five months 
handwork will have finished the body to 
his personal taste—in England the customer 
Engineering perfection, a Rolls-Royce goal, ig But bed ahs Bs Rory to heck estilo ta 
shown in the six-cylinder engine. Chrome-plaied But although the buyer pays heavily for 
cylinders need not have carbon removed; new tradition and mechanical beauty, he gets 
quality and performance that are timeless. 


alled brakes, and a one-push 


valve setup has overitead inlet and side exhaust. 
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noth the ble 


remova tea: spare 
ing if the gasoline supph flat behind a panel just below the trunk 


found in the Rolls town 
‘el compartmen 
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Model Carrier Launched 


Axour to slide down the ways, this 20- 
foot wooden scale model of a Navy carrier 
will make her trial runs in a 40-foot-long 
test tank at the Stevens Institute of Tech- 


Hairline Air Line 


Tuts Varis, France, youngster pilots a 
realistic model airplane through the perils 
of his first haircut. Less air-minded small 
fry can be snipped while riding a merry-go- 
round or mounting a roarless lion, 
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nology. A sensitive inclining device will give 
an accurate report on the ship's stability, 
Another, larger model, made of aluminum, is 
built with compartments that can be flooded 
to simulate conditions that might occur 
when a carrier is damaged at sea. 


A Five-Story Tin Can 


Puantom view above shows how five dif- 
ferent vegetables share the new Layer Pak 
tin can put out by the Larsen Co., of Green 
Bay, Wis. The various layers of vegetables 
are separated by parchment-paper walls. 


Tricycle Car 
Gets Around 


F YOU should want to go around in cir- 

cles, the new three-wheel Davis car can 
spin you around in a 13-foot radius at a 
good clip. What's more to the point, this 
ability to make sharp turns is mighty handy 
when snaking through traffic and squeezing 
into tight parking spaces. 

A low center of gravity, only 18 inches 
above the ground, plus a single nose wheel 
that turns 45° explain the car's unusual 
maneuverability. Not only handy in traffic, 
it is fast on the open road—the Hercules en- 
gine zipping it along at more than 100 miles 
an hour, Four-point coil-spring suspension 
and hydraulic oleo shock absorbers make for 
a smooth ride even at high speeds. The 
cantilever top, supported entirely from the 
rear, is made of reinforced aluminum. 

Although the car is not in full production, 
'y Davis, of Los Angeles, hopes to set up 


A foursome fits cozily in the 64-inch wide 


low-cost assembly lines in key cities and 4 foysrome fits cozily in the ooh wie 
sell it for less than $1,000. a better road grip. Engine is 4-cylinder, 60 hp. 
a SPARE WHEEL 


ALUMINUM CONVERTIBLE sae 


4-PASSENGER SEAT 


CONCEALED HEADLAMP 


4-CYLINDER GOHP. ENGINE 


Cutaway above shows rigid construction of the 
front-wheel assembly. Weighing 1,385 Ib., the 


coi spring Ca has a 108-inch wheelbase, is six feet wide, 


5.50 X15 TIRES 
Body panels shown in drawing at right are at- 
tached by aircraft-type lock bolts for easy 
replacement in case of damage. ‘Top is held in 
place by toggle bolts. Front and rear of car 
are protected by wedge-contour steel bumpers. 
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Twisting a Turbine’s Tail 
Ce Mermcda acts poe relae teaiees eaannsilbell 


FILTER HOUSE 


Covering a city block, this gas-turbine de- 
velopment laboratory could turn up enough 
power to supply Fort Worth, Tex, The intake 
setup in foreground is duplicated by another 
intake, top center, so two compressors can be 
tested at once. Red arrows show various routes 
of air in one unit. The flow can either be 
exhausted directly or pushed to burners under 


142 porutar science 


SOUND-TREATED VENTILATING AIR INLET 


test; along the way, Venturis increase its speed. 
Even when both compressors are runni 
can operate only one burner-turbi 
unit at a time. The burners guzzle ral- 
lons_of fuel an hour. At exhausts, ‘silencers 
mufile the roar of escaping air and burned gases. 


NLEASHING their full power in rooms 
too hot for human beings, burners 
turbines are put through tests that preview 
the engine performance demanded by the 

blueprints of tomorrow’s mightier aircraft. 
The roar heard throughout the building is 
the rush of air, 90,000 cubic feet a minute, 
that is gulped by the compressors, electrical- 
ly driven to duplicate actual operation. 
‘The scene is a development laboratory for 
gas turbines operated by the Wright Aero- 
nautical Corp., at Wood-Ridge, N. J. Here 
compressors, burner, and burner-turbine rigs 


sl. 
er, 


) 


are tested separately, in the experimental 
stage. Giant 15-foot manometers—thermom- 
eterlike vacuum pressure gauges—give tech- 
nicians a continuous visual check of the be- 
havior of compressors and burners. Burner- 
turbine units are harnessed to the world’s 
largest power absorbers, capable of measur- 
ing up to 20,000 horsepower. 

‘Although the single gas turbines now 
under test utilize only half this capacity, they 
develop almost three times the output of the 
top reciprocating engine in aircraft use 
today, the 3,500-horsepower Wasp Major. 


EXHAUST SILENCERS. 


FUELPUMP_ ROOM 
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2. ITH this twin parking meter doing 

| Twin Mi eter Wieante duty along Main Street, the 
city saves money, the citizens have more 

Pa rhs Cars parking comfort, and the curb looks less like 
a picket fence. Saving is not only in the 

initial investment, but maintenance and 

In Tandem collection costa are catia ball, while costar 
receipts are doubled. Wholly automatic, the 

new-type meter is made by American-La- 


France-Foamite Corp., of Elmira, N. Y. 
U4 roputar science é 


Pilots Can Now Dial Weather in the Sky 


A itor need no longer depend on his 
memory to recognize weather hazards. The 
new “slide rule” shown above tells him what 
kind of icing clouds or thunderstorms he’s 
up against, and what to do about it. 

When a weather condition looming ahead 
has been matched with a picture, the pilot 
simply turns the dial until the corresponding 
key word appears in the “type” window at 
the left. This also brings into view a brief 


~ 


we 


explanation of the condition, its intensity, 
and a flight plan to follow. 

In this example, the pilot has identified 
a thermal disturbance and has dialed “ther- 
mal.” Reading across, he finds that he 
should fly around scattered. thundershowers 
sed by a rising column of warm air. 

Developed by an employee of the Air 
Materiel Command, the device will be used 
both in actual flight and in training. 


cau 


Tire Change Made Easy 


Usixc this new tire changer, two men can 
take an aircraft tire off its rim in less than 
eight minutes. The wheel and tire are placed 
on a base with a threaded shaft protruding 
through the hub. Clockwise rotation of a 
drive bar screws down a stripper tool to de- 
press the side wall of the tire. Next an “on 
and off” tool is forced under the bead. A 
counterclockwise rotation, as shown above, 
pulls the upper bead off the tire; the lower 
bead is similarly freed. The device is distrib- 
uted by Air Associates, Inc., Teterboro, N. J. 
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It has w big-ear look. Although the Keller is 
a small care weighing 1,800 Ib, it gives the 
impression. of greater mass, Body style is the 
same for either front or rear engi 


Engine Is Where You Want tt 


© YOU want your auto engine in the 

front or in the rear? Would you like 
both a hard and a soft top for alternate 
winter and summer use? With the new 
Keller car, planned for 1948 production, 
the choice is up to the customer. 

Another boast of this new entry in the 
small-car field is “cradled-in-rub- 
ber” wheel suspension, with all four wheels 
independently sprung 

With this device, the wheels are pulled 
gently over road bumps instead of being 
pushed abruptly into them. It consists of 
rubber torsion springs bonded to both the 
inner steel core and the outer steel shell 
between which they are sandwiched. Since 
the central core remains static, the elasticity 
of the rubber controls the movement of a 
trailing arm rigidly attached to the outer 
shell. ‘This method of suspension lowers the 
center of gravity, yet leaves a road clear- 
ance of 10% inches. 

The Keller is designed in two models— 
the Super Chief and the Chief—planned to 
sell for less than $1,000 f.0.b. at the factory, 
Huntsville, Alabama, Both are convertibles 
built on a 92-inch wheelbase. Another 
five-passenger, front-engine station 
wagon, will receive production priority be- 
cause it requires less sheet steel. 
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The Super Chief is powered by a 49-hp., 
cylinder engine designed for a top 
speed of 70 m.p.h., and getting about 35 
miles out of a gallon of gas at normal driv- 


der engine, but of only 25 hp. Engines 
f these sizes are made both by Hercules 
and Continental. When the engine is lo- 
cated in the rear, space under the hood is 
used as a luggage compartment, 

Keller engineers have hit on a simple way 
to switch engine location. When the engine 
is to be mounted in front, the differential 
is detached from the rear drive assembly 
turned to face in the opposite direction, and 
installed at the rear with rubber shock 
mounts. The rest of the assembly is moved 
forward, the gear box is lowered, the frame 
strengthened, and a propeller shaft added. 

Other features include pressure lubrica- 
tion, downdraft carburetor, automatic choke 
hydraulic brakes on all wheels, a clutel 
pedal starting switch, and flush seal-beam 
headlights. A turning radius of only 14 
feet, nine inches, makes parking easy. 
mbly job rather than one of wholly 

90 percent of the Keller 
is made of parts already in production for 
larger cars, Thus the company expects no 
difficulty in obtaining spare parts. 


FOUR-CYLINDER 
ENGINE 


UNIVERSAL 
JOINT 


RUBBER TORSION 
SPRING 
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Static from 


Because a radio ham heard strange sky noises, we may get 
better FM and television—and learn more about our universe. 


By He 
Drawings by Ray Pioch 


WwW N young Grote Reber was a high 
school sophomore, he operated 9GFZ 
in Wheaton, Ill, and tacked so many recog- 
nition—QSL—cards to his bedroom walls 
that the plaster cracked and his parents 
cracked down. When not communicating 
with El Paso, Arequipa, Capetown, Prague, 
and other points, he designed equipment to 
communicate with them even better. No- 
body who knew him then will be surprised 
to learn that he is still in radio—listening not 
to the chatter of hams, but to mysterious 
and bothersome radio waves that come from 
the heart of the Milky Way. 
Reber—the first ¢ is long, as in recei 
has designed and built a huge radio mirror 
that traps radio waves from the stars the 
same way that an ordinary telescope mirror 
traps light waves. The radio waves can be 
used for the same job—to explore the uni- 
verse. After 10 years of experimenting 
with the mirror in his family’s yard in 
Wheaton, where the ignition system of 
every passing automobile broke into the 
stellar broadcasts, Reber has sold it to the 
United States Bureau of Standards and has 
signed on to operate it as one of the Bu- 
reau’s top radio physicists. Now, in a big, 


‘bert Yahraes 
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quiet field in Virginia, 40 miles west of 
Washington, the 35-year old former ham is 
ready to work full time decoding the mes- 

ages from spac 

The Bureau expects these messages to 
help answer at least one question of im- 
mediate, practical importance: Where shall 
FM and television stations be located? They 
may also influence the design of new high- 
frequency equipment. For Reber’s tele 
scope already has shown that radiation from 
the great beyond comes in on the same fre: 
que used for FM 
and radar. It is, in short, cosmic 
on these frequencies it can be as upsetting 
as ordinary thunderstorm static on the much 
lower home-broadcast band. 


cies as those 


Military Use Foreseen 
Furthermore, Reber’s big mirror may 
have some bearing on any future war. Dur- 


ing World War I, pilots commonly hid in 
the sun, either to escape enemy planes or to 
pounce unexpectedly upon them. Radar 
spoiled that tactic in World War I. But 
static comes from the sun as well as the 
stars, and sometimes floods the atmosphere 
with strong radio waves, If these great out- 
bursts can be predicted—and Reber’s tech 
nique makes it possible to study them more 
carefully than ever before—planes will be 


Grote Reber is shown with his great “mirror.” 

is atop a 20-foot scaffold adjusting the re- 
iavig equipment (arrow) for 160-megacycle 
tests, the first frequency he used successfully. 


able to zip into an enemy's territory while 
his radar is temporarily jammed. 

Neither Reber nor anyone else at the Bu- 
reau even hints that this possibility had 
anything to do with his being hired, but it 
is a fact that the armed services supply the 
money for many a radio research project, 
including this one. 

Beyond these practical aspects, the radio 
telescope is expected to help chart the shape 
and size of the Milky Way, which is our 
part of the universe; to probe into the 
mechanism of the sun; and to identify 
cosmic material too dark to be analyzed by 
the ordinary spectroscope. 


“Telescope of Tomorrow” 


It is one of the developments Dr. Otto 
Struve had in mind when he declared re- 
cently that “electronics will dominate the 
next 50 years in astronomy much as pho- 
tography dominated in the past 50 years.” 
Dr. Struve, eminent astronomer and honor- 
ary director of Yerkes Observatory, describes 
Reber’s apparatus as the “telescope of to- 
morrow” and believes that because of it and 
other new electronic devices “the construc- 
tion of larger telescopes may no longer be 
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the primary concern of the astronomer.” 

Reber's apparatus looks like a gigantic 
parasol made of glistening sheet iron, This 
mirror captures electromagnetic energy the 
same way the mirror of an ordinary reflect- 
ing telescope captures light, and then fo- 
cuses it on a drum 20 feet above the 
mirror’s center. 

Inside the drum are a pair of cone a 
tennas, which convert the stellar radiation 
into alternating current, This is fed from 
the cone tips to a five-stage amplifier and 
then rectified, The resulting direct-current 
voltage passes into a recorder, which charts 
its intensity, 


Sweeps Out Path in Sky 


Just as in other big telescopes, the mirror 
is mounted on an east-west axis so it can 
be pointed to an angle of declination be- 
tween minus 32.5 degrees and plus 90 de- 
grees along the north-south meridian, As 
the earth rotates, the telescope sweeps out 
a path in the sky along the angle the ob- 
server has chosen. 

Down in the housing at the base of the 
telescope, a pen automatically draws a line 
on a strip of paper—just as in the machines 
used to record electric waves from the heart 
or the brain. The chart moves six inches an 
hour. The line is straight until radio waves 
from outer space are intercepted; then it 
moves up, the height of the move measur- 
ing the intensity of the radiation, 

People who don’t know anything about 
radio, except that if they dial 770 they get 
WIZ, often ask Reber, What do you hear 
from the stars? The tall, slim physicist 
grins and says he doesn’t hear a thing. He 
points out that radio waves themselves are 
not sound: they are electromagnetic energy. 
They can be turned into sound, all right, or 
they can be used to draw lines on a chart. 
“If you want to get the Rose Bowl or a per- 
formance of Carmen,” he says, “it’s sensible 
to turn them into sound; if you want to 
study the universe, it’s sensible to let them 
draw lines. 

‘Once in a while, though, Reber does plug 
in a headset. What he gets is pretty di: 
pointing. “The music of the spheres,” 
says, “is nothing but a his 

The sun’s basic message is also a hiss, but 
riding on top of it, as disturbances flare up 
in the solar atmosphere, come sudden puff- 
ing and swishing noises. These may last 
only a second or less, or they may overlap, 
giving rise to a grinding sound. That's 


Goaversion of radiation into AC is shown in 
im at left, above. ave; Actaaly, be both (ered 
rectifier are knob that 

sticks out from she at focal point. At right, 


when a television picture is likely to get the 
heebie jeebies. 

This difference between solar and stellar 
noise is one of the reasons Reber doubts 
that the two phenomena have exactly the 
same cause. Another is the fact that the 
sun and the Milky Way come in with the 
same intensity on one frequency but with 
widely varying intensities on others. If the 
cause were the same, he says, we would not 
expect the radiation to be of the same 
strength since, after all, the sun is much 
closer than the Milky Way. But we would 
expect the ratio of intensity to be uniform, 
no matter what frequency the waves came 
in on. However, it isn’t. 

Reber has been tuning in the heavens for 
10 years, but, until recently, he was unable 
to give full time to the job or use certain 
refinements in his mechanical and electronic 
equipment. What started “him off was a 
series of scientific reports by Karl G. Jansky, 
of the Bell Telephone Laboratories, that 
were published in the Proceedings of the 
Institute of Radio Engineers. The first of 
these appeared in 1932 when Reber was 
studying at the Armour Institute of Tech- 
nology. Jansky had set up a rotating an- 


POWER 


TO|AMPUIFIER 


above, is the laboratory apparatus. Top holds 
controls for amplifier; center, automatic re- 
corder that charts time and intensity of radia- 
tion reception; bottom panel, power supply unit. 


tenna at Holmdel, N. J., to study the di- 
rection and intensity of ordinary static and 
had been surprised to find himself recording 
not two kinds of static but three. The first 
was from local thunderstorms, the second 
from distant thunderstorms. With scientific 
caution he described the third kind as “a 
steady hiss-type static of unknown origin.” 
He thought at first that it was coming from 
the sun but later concluded that the Milky 
Way was generating most of it. 


Years of Research Ahead 


Out in Illinois the young student, Reber, 
sought the answers to questions posed by 
Jansky's findings from ee ts and mathe- 
maticians at the Uni of Chicago. 
They couldn't satisfy him. and when Reber 
proposed to make the subject his research 
project, they pointed out that he might 
have to ork on it 10 years. “Universities,” 
he says today, “are geared to get you a 
Ph.D. in three.” 

So Reber took a job and plunged into 
weekend and night-long research on his 
own. His goal was equipment sensitive 
enough to determine just where the heaven- 
ly radio noise was coming from and how 
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Charts showed great radiation rise when sun 
passed through the Milky Way and “telescope” 
picked up both solur and stellar radio waves at 
once, At top, peaks come at ends; below, in mid- 
dle, Sharp black peaks are from auto ignitions, 


strongly. He kept thinking about ordinary 
telescopes. Why not build one for radio 
waves, using a big disk as its mirror and an 
antenna as its “eyepive 
The mirror was f 
bolted together nine 
for the middle of it, 
around the circumference 
to wooden ribs with screws. 


\ to make. He 
pie slices of sheet iron 
and added 36 lengths 
He fastened it 


The electronic equipment, particularly 
the amplifier, was tougher. He tried out a 
frequency of 3,300 megacycles. He got 


nothing, and: he got nothing on 910, At 
these extremely high frequencies his original 
apparatus was too insensitive to pick up the 
waves from space. 

Finally Makes Contact 

He kept trying. “You know how it is,” 
he says. “You start off cheaply and you 
keep figuring that if you spend just a little 
more you may get’ somewhere.” What 
Reber spent would have bought him three 
automobiles. 

‘One bright midnight in October of 1938, 
15 months after he had completed his 
first model, he pointed his telescope at the 
Milky Way and then hurried into the cellar 
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5.” comecting, points of 
tensity, on map of northern Milky W 

at lower right center is Sagittarius. 


of his home to watch a little meter he had 
rigged up. It looked like the speedometer 
of an automobile. The frequency was 
160 me. As he watched, the needle slowly 
rose from the base The young en 
gineer plugged in a headset. From the di- 
rection of the constellation Sagittarius came 
a hiss. 

Eventually, Reber could afford an auto- 
matic recorder to take down the stellar 
broadcasts, but in those early days he had 
to rely on the meter. ht after night he 
would take readings—every minute, begin- 
ning at midnight. He couldn't get accurate 
results before then because the Reber home 
was only two and a half blocks from the 
railroad station and a block from a parking 
lot, and every time a car passed he could 
hear all its spark plugs popping. Even after 

rT ht he got interference from ignition 
systems and electric switches. He made his 
readings every minute on the minute until 
six in the morning; then he would grab a 
couple of hours’ sleep and drive into Chicago 
to design electronic equipment, first for 
Stewart Wamer and then for Belmont. 

At first the neighbors pestered him with 
questions about that big shiny “shaving 


mirror” perched high above the rhubarb 
patch in the yard, but after a while Reber 
could tell when there were strangers in town 
because only strangers would stop to look. 

The automatic recorder was the answer 
to Reber’s need for more sleep. It also en- 
abled him to chart the radiation more ac- 
curately. The waves didn’t come from every 
part of the sky, nor were they of uniform 
intensity. Reber would make several charts 
of each angle of declination under study— 
one chart a night—and then plot them on a 
globe representing the sky of the northern 
hemisphere. 

Such studies may explain the nature of 
the Milky Way. Classification of the Milky 
Way us a type of spiral nebula, says Dr. 
Bart J. Bok of the Harvard College Observa- 
tory, is one of the outstanding problems 
confronting astrophysicists. They've been 
stymied so far, partly because we are in- 
side this great galaxy—like a bug in a watch 
case—and so can't get a good look at it, and 
partly because some of the sections we can 
look at are obscured by huge, dark clouds of 
gas and cosmic dust. 

Here’s where the radio telescope comes 
in, Reber’s work indicates that the greatest 
source of radiation is in the direction of the 
Milky Way constellation of Sagittarius, or 
the Archer. Perhaps, then, this is the center 
of the nebula, 10,000 light years away. 
Other main sources are in the direction of 
Cygnus, or the Swan; Cassiopeia, which 
forms the big W; and Canis Major, where 
the Dog Star is. Perhaps these are the arms 
of the spiral. 


More Observations Needed 


Many more observations must be made 
before the picture becomes clear. Fortun- 
ately, at the Bureau of Standards Reber can 
work a lot faster. His “telescope of tomor- 
row” is now mounted on a motor-driven 
turntable so that it can sweep a path along 
‘one angle of declination’ in a few minutes. 
Now he can make as many charts in two 
weeks as he used to make in a year. 

The offer from the Bureau of Standards 
came just as Reber was getting discouraged. 
Wheaton was a lovely town, but it had too 
many automobiles. Their ignition systems 
scrawled over his charts at night, and day- 
times, when he tuned in the sun, they made 
a record that looked like a fringe of hair 
standing straight up around a bald-man’s 
pate. For good work he needed a location 
fairly free of man-made electrical disturb- 


ances. So his turntable, delivered just be- 
fore the war, lay in the cellar while he tried 
to get financial backing for a full-time study 
in some isolated spot. 


Raising Money a Problem 


First he approached the universities. He 
went to his friend, Otto Struve, of Yerkes 
Observatory, of the University of Chicago. 
Struve was all for taking over the project, 
but in the end he couldn't find the money. 
Harlow Shapley, of Harvard, said Reber's 
work was wonderful, but Harvard’s money, 
too, was all tied up. The young engineer 
got’ similar answers from distinguished 
scientists at other universities. But they all 
added: “Be sure to give me as reference.” 

Fortified with references, Reber next 
tackled such people as officials of Belmont 
Radio, Bell Telephone, Sperry Gyroscope, 
Bendix, Stewart Warner, and other com- 
panies making or using electronic equip- 
ment. They all seemed sincerely interested, 
and they all said, in effect, “Now if you will 
just sit down and help us get our money 
back on this thing—.” Reber said it might 
be years before he could do that. 

The break came a year ago last fall. 
Reber was in the audience when Dr, E. U. 
Condon, director of the Bureau of Stand- 
ards, told a Chicago convention of elec- 


radar antenna has 


Thi ‘urzburger 
been adapted for use with Reber's equipment 
for receiving solar radiations and set up at Ster- 
ling, Va. Housing is German prefab steel shack. 
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tronics men about the Bureau’s policy—to 
undertake research that commercial com- 
panies couldn't do well or couldn’t do at all. 
Reber went home and wrote Condon that 
that was the sort of research he had been 
doing, too. Back came a letter asking if 
Reber would invite two Bureau physicists 
to look over his apparatus. Reber said sure. 

The visit was set for November 20 but 
the government men arrived a day late— 
three of them instead of two. It was a 
miserable day—cold, rainy, not a sign of the 
sun, Nevertheless, Reber pointed the tele- 
scope at where the sun was supposed to be, 
and the four men huddled around the auto- 
matic recorder in Reber’s cellar. Even 
Reber was amazed at what happened then. 
The pen recorded solar radiation far strong- 
er than any he had previously picked up. 
He listened in and heard rapidly changing 
puffs and swishes and grinding noises, all 
riding on top of a steady hiss. The sun, 
though entirely hidden from sight, was 
certainly putting on a show. 

‘The visitors were impressed. But was 
Reber sure it was the sun? He tumed the 
telescope to other parts of the sky, and the 
puffing and swishing faded out. Turn it 
back, pee said. In came the solar static as 


ok. he days later, Washington sent Reber 
a job application blank. 


Hobby Goes on the Pay Roll 


Reber signed on with the government 
last June to work full time at his hobby. 
Since then he has dismantled his equip- 
ment, shipped it east, and installed it at the 
Bureau's ra propagation laboratory at 
Sterling, Va.—a great, flat, lonely field 
stretching away from a narrow red clay 
road and dotted with a few shacks and 
many antennas, It is a pretty good substi- 
tute, he thinks, for the desert he longed for 
when Wheaton spark plugs popped all night. 

He has also adopted two German Wurz- 
burgers to his work. A Wurzburger is an 
early warning device, a type of radar, made 
of steel mesh 25 feet in diameter. It resem- 
bles a hollowed-out quarter of an orange. 
Fitted with electronic equipment devised by 
Reber and trained on the sun by automatic 
control, the Wurzburgers take care of the 
solar radiation part of the program while 
the “telescope of tomorrow,” more suitable 
for Milky Way investigations, probes the 
rest of the universe. 

Working full time and with the help of 
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other Bureau scientists, Reber hopes within 
a few years to collect data that will tell 
broadcasters what frequencies they can ex- 
pect to have jammed by cosmic and solar 
static, and how close together FM and tele- 
vision stations ought to be located if the 
public is to get the fullest benefit from them. 
He hopes to learn, also, where these heav- 
enly broadcasts originate, and why. 


To Seek Celestial Elements 


Right now he has these facts to go on: 

The cosmic radiations come from the di- 
rection of certain points in the Milky Way; 
with a few exceptions, he receives none 
from bright stars in other parts of the sky. 
So he concludes that the broadcasts arise in 
or behind the dark, gaseous clouds that 
form half of our supergalaxy. If so, why? 
We might know if we could learn what 
these clouds are composed of. Under cer- 
tain conditions, each element sends out ra- 
diation of a certain frequency. The problem 
is to find the frequency and to build a set 
that will receive it. Reber is now finishing 
a set, to be used with his mirror, for tuning 
between 1,400 and 1,450 megacycles. N 
smart Dutchman at Yerkes,” the astronomer 
H. C. Van de Hulst, has told him that there 
he may find hydrogen. If he does, he will 
then look for other elements. 

This will still leave the final cause of the 
celes broadcasts up in the air—or, rather, 
up in the empyrean where they come from. 
Perhaps they are one of the results of atomic 
fission in various cosmic laboratories. If 
that is so, the radiation has lost most of its 
energy before hitting the mirror of tomor- 
row’s telescope: it wouldn't hurt even a 
Hiroshima flea. 

Whatever the cause, the waves do have 
something to tell us—as immediately prac- 
tical as where to spend millions of dollars 
on high-frequency broadcast stations, and 
as fundamental as the nature of the universe 
in which we whirl out our days. END 


Molecular Action Signals Heat 


Heat depends upon molecular motion. 
The air of an oven feels hot to the hand 
because the vibrating molecules of air strike 
the hands swiftly. 


Grass looks green because it absorbs all 
the light from the sun except the green 
rays that it reflects to the eye. 


Engine Without Valves 


Fewer moving parts and easy disassem- 
bly are among the advantages of this new 
valveless, one-cylinder, four-cycle engine, 
shown being demonstrated by its French 
Foreign Legion inventor at a recent Paris 
exhibition continuousiy rotating sleeve 
above the cylinder, turning at one-quarter 
speed, feeds gas directly from the carburetor 
into the cylinder. Replacing the usual valve 
and cam arrangement, this sleeve and the 
drive shaft are the only moving parts of the 
fuel-intake, distribution, and exhaust sys- 
tem. Only three wrenches are needed to 
mount or disassemble the engine, which 
develops 32 hp. at its maximum 8,200 r.p.m 


“Owls” Oust Starlings 


Wearnen-nesisrant and doubly effec- 
tive, the metal, two-faced phony ut the right 
came to the rescue of Decatur, IIL, citizens 
when some million-and-a-half starlings took 
over the city as a roosting ground 

At first, stuffed owls, placed in treetops 
and on buildings, were used to scare the 
bird pests, but wind and rain soon knocked 
their stuffings out. That is when health 
department officials came up with the alu- 
minum owls. The two cast halfs shown here 
are joined, making a double bird 14 inches 
high, with lifelike glaring eyes and painted 
to give a featherlike effect. 


Air Used to Heat Water 


Tus evaporator draws unneeded heat 
from a room or basement to make hot 
water. It works like the similar unit that 
draws heat from the food in your refrigera- 
tor. Freon gas in the evaporator, warmed 
to room temperature, is compressed by an 
electrically driven pump, making it really 
hot. This Freon next passes through coi 
to a storage tank, condenses, and releases 
its heat into the water, raising it to 150°. 
A series of valves then allows the Freon to 
expand and flow back to the evaporator for 
re-use. When perfected, the 5 ex- 
pected to be more economical and uniform 
in operation than ordinary water heaters. 
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This was the problem—finding a lasting, easily 
installed covering to keep harmful moisture 
away from cluttered gun mounts like the 
40-mm. “quad” shown above, Cramped quarters 
and uneven platforms made it quite a puzzle, 


1 dome, pre- 

. Test models 
supported a ton of 
bricks without sagging. Door, at left of test 
gauge, permits inspection of contents. 


range-per 


thstood rain and hosings, 


How Igloos 
For Guns 
Are Built 
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bolt sections together 
ts tight, and a special 
rubber seal at the foot of the panels grips even 
a warped deck firmly, Houses leak only a frac- 
tion as much as plastic cocoons. 


APREFAB housing program—for guns, 

pt men—is changing the looks of the 
U.S. Navy's inactive f agged outlines 
of topside armament are disappearing under 
shining steel igloos that will keep idle guns 
and firing mechanisms ready for business 
for the next quarter of a century. 

The long-lived huts are made of pre- 
formed segments that bolt together into a 
12-sided dome. They can be set up on 
shipboard by untrained workers, they need 
no maintenance, and they permit inspection 


The Navy's “New Look.” San barrels of the 
antiaircraft armament on the U.S.S. South Da- 
kota have been dismounted and stowed inside 


domes. A variation of the basic metal house 
has an attachment like a stovepipe to fit over 


of their contents at any time. So they are 
replacing strippable plastic cocoons, which 
in turn replaced the greasy preservatives 
used after World War I (PSM, Mar. ’46, 
p- 126). Plastic film is fussy stuff to apply, 
and its life is limited. 

The purpose of the steel huts, of course, 
is the same as that of the plastic: to keep 
out moisture and thus protect metal parts 
from rust and corrosion. But Ray Hackett, 
an engineer with the R. C. Mahon Co., of 
Detroit, who designed the hut for the Navy, 


ve. 
—t 
heavier guns whose barrels are left in place. 
Either way, with a dehumidifying agent keep- 
ing the interior of the houses bone-dry, guns 
and machinery are as thoroughly protected as 
the interior of the ship itself, 


faced a lot of problems. The houses had to 
be strong enough to stand a full gale or a 
heavy accumulation of snow. They had to 
form a moisture-tight seal. They had to be 
light and easy to handle. 

The sheet-steel dome is the answer. Its 
shape alone gives it sufficient strength, with 
no need for any interior bracing to add 
weight and complicate assembly. And when- 
ever the Navy needs its ships and guns 
again, the neat round huts can be yanked 
off in a hurry. END 
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Junior at the Wheel 


Many a parent has wished for something 
to keep Junior occupied during long drives. 
With this toy steering wheel, daddy can 
concentrate on the road ahead while young 
hopeful makes believe he too is driving. 
Made of hard rubber, the mock wheel is at- 
tached to the dashboard by a suction cup. 
It even has a horn that works. 


Frexwurry of an artificially grown silver- 
chloride crystal is demonstrated here by 
Dr. H. C. Kremers, of the Harshaw Chem- 
ical Co. The crystals are pressed into slabs, 
then rolled into thin sheets—but each sheet 
is still a single crystal. B they pass 
radiation, the sheets are used as windows 
in radar apparatus and infrared devices. 


Painless Puncture 


A pocton with needle poised need no 
longer be feared by his patient. The new 
Hypospray shown above makes the injection 
of medicines through the skin almost pain- 
less. Flashlight size, the “gun” is operated 
by compressed air. The instrument was 
demonstrated recently by Dr. Edward B. 
Tuohy, President of the American Society 
of Anesthesiologists, at a meeting of the 
District of Columbia Medical Society. 
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Branding Made Easy 


Ts high-speed branding iron for mark- 
ing wood and leather is electrically heated 
and can be used in presses or operated by 
hand. Interchangeable type, made of a 
bronze alloy for quick heating, is held in 
place by a dovetail clamp, A steel shank on 
the back of the heating element permits 
fitting the unit into a press. Made by 
New Method Steel Stamps, Inc., of Detroit, 
the brander works from any 110-volt socket. 


One Machine Turns Ten 


‘Ts giant “lazy susan” has 10 complete 
gear-cutting machines on one revolving turn 
table, One man can run it; he merely loads 
and unloads the machines as they go by 
him, It can be rotated in either direction at 
desired speeds, has separate controls at each 
tool, and disposes of chips automatically. 
Made by the Fellows Gear Shaper Co., it 
weighs 42% tons, cost $75,000. 


are | 
Malf-Track Pulls Plow 

Hene’s a half-track for small farms, golf 
courses, and gardens. It weighs 750 Ib., has 


six hp., runs four hours on a gallon of 
nd can pull a 10-inch plow. Tracks 


tion, and prevent miring. Rear mounting of 
the air-cooled engine keeps heat and fumes 
behind the driver. It was developed by 
Super-Trac, Inc. to retail for less than $500. 


Camera Snaps Answers 


To spEep recording answers in computing 
machines, Kodak has made a new camera 
that snaps 1,000 12-digit numbers a second. 
The numbers are photographed from a 
cathode-ray tube as spots; retranslated into 
electrical impulses by photoelectric tubes as 
desired for feeding back into the computer. 
Mosaic above is film section enlarged 25 
times. A 100-foot strip holds 3,000,000 digits. 


4 


Crash Crane Aids Planes 


Cannren-pLane pilots can look forward to 
speedier rescues, thanks to a new Navy 
crash crane that packs nearly twice as much 
muscle as any of its predecessors. Entirely 


electric, the mobile, folding crane has a 
normal lifting capacity of 24,000 pounds, a 
vertical lift of 65 feet, and a speed of 10 
m.p.h. Though larger than previous models, 
it requires less stowage’ space when folded. 
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OWN in Houston, Texas, is what is said 
to be the most modern department store 
in the world. Foley’s is carefully planned to 
speed the flow of customers and merchan- 
dise. Shoppers park their cars in the garage 
and walk through a tunnel to the store. All 
purchases go down a chute to the basement 
and travel on a belt conveyor to the sorting 
ring in the garage. Each customer's bundles 
are waiting for him when he is ready to 
drive out. The ten-million-dollar store is 
six stories high, but it has been so built that 
six more stories can be added if business 
increases and more space is needed. 
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There are no windows in Foley's except for 
main-floor displays. Air conditioning provides 
ventilation 


all lighting is art 


RAMP FOR STORE'S TRUCKS 
[customers car exit 


— CUSTOMERS PICK UP 
PARCELS HERE 


mOvING 
LADDERS 


The boys who park your 
car on upper floors. of 
garage slide down again 


on brass poles like. fire- 
men, When they go up 
after cars, boys are lifted 


on moving ladders. 
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Dumps Grain Car Faster 


Tus new mechanical unloader shakes a 
freight cur like a box of cornflakes, dumping 
its load of grain in one-tenth the time hand 
shovels would take. As operator throws a 
switch, a mechanical arm (left, above) opens 


Wann 
hallway traffic at General Electric’s Schenec- 
tady research laboratory. Above, the girl 
at left has been “picked up” by a microwave 
transmitting-receiving unit (A), operating 
traffic light (B), The girl at right, carrying 
delicate instruments, is warned by a red 
light that the corridor is not clear. 
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e's proximity fuse is regulating - 


the side door, tilts the car sideways, and 
starts flow of grain, Another control tips 
the car endways (right, above), cascading 
grain into pits under the tracl Next the 
car is tilted in the other direction, then 
leveled while men with brooms clean out 
what's left. The job takes six minute 


Realism Fools Fish 


Tuene’s a lot of life in the little capsule 
at the right, about to be inserted in the hol- 
lowed center of the three-inch magnesium 
“minnow.” When the lure hits water, 
contents, sodium bicarbonate and fruit acid, 
react to produce a stream of bubbles and 
a series of “pops.” Alluring to fish, claims 
its inventor, a Westinghouse engineer. 


man counterpart. Si 


e economy, lower b 
dle its Pul 
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Mitting the 
May Aloft 


OR the first time in seven years, you can 
climb aboard a Europe-bound air liner 


and climb into bed. Though still scarce 


er planes are back, better than evel 


Here’s the inside of a Sabena DC-6 sle 


mts slide forward as their 
acks fold re flat to form lower berth, Seat 
belts are let out at night to become berth belts, 


boasts its own window, com- 
pa s for personal items, and separate air 
Conditioner. -A'collapsible rack holds clothing 


nes the dawn, upper berth folds neatly into 
When lowered, it is supported by an 
aluminum rod, aided by a tensioned shock cord. 
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+ Lock for boom and bucket foot brakes 
Engine clutch. 

|. Hoist lever raises and lowers boom. 

. Trip for trap-release type of bucket. 
Houl-tine lever drags in bucket arm 
Boom-swing lever turns cab and boom. 
1. Steering lever steers entire shovel. 


. Lock to keep boom from swinging. 


wp Ener on a 


. Independent boom hoist. 
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low to Runa 
Power Shovel 


By Devon Francis 
PSM photos by Hubert Luckett 


rt of scooping phase, operator rele 
clutch and shoves forward on haul 
is pulls the bucket inward 
h earth from the 
movements are so complicated they 
lap, must be delicately co-ordinated. 


T= operator of a power shovel is the 
oncert pianist of modem construction 
mechanics. His touch on his controls must 
be delicate but positive. To watch him work 
is an adventure into the art of controlled 
motion. His shovel can rip up pavement, 
yet one of its tines can flick a piece of dirt 
off the edge of an excavation as deftly as a 
man could with his hand. 

No less than 15 controls are at the com- 
mand of the hands and feet of the operator. 
These pictures show Louden Day, a shovel 
operator for ars, digging a ditch for 
the Ufheil Construction Company, of New 
Milford, N.J., with a %yard shovel built 
by the Bucyrus-Erie Company, of South 
Milwaukee, Wis. 

Day is just plain in love with his shovel. 


/ 


As loaded bucket swings back, operator brings 
foot down on right pedal to hold bucket in raised 
position while also pushing forward on hoist 
Kever to lift boom. Bucket is then swung over 

p pile by boom-swing lever, moved forward 
in this case to turn the entire ‘cab to the left. 


He'll talk your arm off about it if you let 
him, When these pictures were taken, the 
bucket was being used as a drag to dig a 
ditch for a storm sewer. 

There are lots of tricks to shovel opera- 
tion. One of them is to use the back face of 
the bucket to level off the pile of dirt from 
an excavation with the same motion that 
is used to dump the bucket. This keeps the 
dirt from piling up and toppling back into 
the excavation. 

Shovels are versatile. They can be fitted 
with sev kinds of booms for various jobs. 
With a crane boom, for instance, they can 
be used to set steel. The one shown here 
can dig down 18 to 20 feet below the sur- 
face of the ground, using the back hoe, and 
can be dumped at heights up to 14 feet. 


To complete dumping operation, the right 
foot pedal is released, permitting gravity to swing 
bucket outward. At top of swing, pedal is again 
depressed, holding bucket upside down to spill 
out dirt. ‘Boom, with bucket extende 


swings 
back to excavati 


and the cycle begins aga 
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Test tubes like the one above, smaller than cigarette 


ns for microchemists. 


p, hold solu 


They Can Analyze the Cinder 


That’s a lot to the microchemists, 
who help atomic scientists, medics, 
historians, and sportsmen. 


photos by Robert F. Smith 


HEN archaeologists pulled an ancient 
Roman emperor's yacht out of an Ital- 
ian lake bed, they found it decorated with a 
breath-taking variety of glass mosa 
cating that every glassmaker in the old em: 
pire must have contributed to the job. But 
a microchemist, accustomed to working with 
fantastically small quantities, found traces 
of the same substance in each type. The 
archaeologists were wrong. All the differ- 
ent kinds had come from a single factory 
Checking the ancestry of 2,000-year-old 
glass may seem a strange assignment for a 
chemist, but not for a microchemist. He 
gets a lot of queer jobs. 
When a good horse runs a suspiciou: 
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in Your Eye 


poor race, the N. Y. State Racing Commi 
sion sets microchemists looking for “dope. 
Minute amounts of drugs that would pass 
unnoticed in an ordinary chemical analysis 
are caught red-handed in a microanalysis 

A supposedly valuable old painting may 
actually be a modern forgery. Chemical 
analysis of the pigments would prove its 
age, but removal of more than a speck from 
the painting would ruin it. A speck is 
enough for the microchemist. 

Blood tests are routine procedure in, med- 
icine. But drawing a normal sample of 
blood from a three-pound premature infant 
might kill him. The microchemist runs an 
analysis on one drop of the baby's blood. 


Table-top ry. That's practically a com- 
plete microchemical laboratory in front of Dr. 
Michael Cefola, Socony-Vacuum Oil Co, scien- 


MICROMANIPULATOR 


Is are added to the small test tube, 
capillary or microcone, from the tip 
Of the micropipette. It is operated through a 
syringe and moved by the micromanipulator. 


Plutonium, the synthetic element, seemed 
to offer a good atomic explosive, but noth- 
ing was known about its chemistry. In fact, 
no one had ever even seen any! Heroic 
labor with cyclotrons produced a total 


tist. He performs most experiments by remote 
control, seldom touching the equipment, and 
watches what happens through the microscope. 


Turning the syringe handle rais 
in the rubber tube and forces liquid from the 
micropipette. Solutions are sucked out of micro- 
cones by turning the handle the other way 


stockpile of a few hundred micrograms of 
plutonium (one microgram is about 1/30,- 
000,000 of an ounce, or 2.5 million times 
lighter than a dime). Yet that was enough 
for B. B. Cunningham, of the University of 
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The action in microchemistry takes place on a 
microscope stage. Tweezers set the microcone 
on a glass slide, which has been covered with 
a light grease to hold the cone in place. 


‘The pipette tip is inserted in the cone by ad- 
justing the micromanipulator. If the cone is 
to be shifted, the entire stage of the micro- 
scope is moved with a second set of controls. 


What the microchemist sees is shown above in 
a photomicrograph. The numbers superimposed 
on picture are a scale in microscope eyepiece 
that measures how much solution is in cone. 
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Chicago, and his associates to develop the 
process for purifying plutonium—the same 
process that was later used in the gigantic 
Hanford, Wash., plant, which handled 10 
billion times as much material! 

Weighing things 2.5 million times lighter 
than a dime seems impossible, but the 
microchemists do it every day. ‘The scale 
used in the plutonium project has a thin 
quartz fiber, fastened at one end and free to 
move at the other end—something like a 
fishing pole. The weighing pan hangs from 
the free end of the “pole,” and the amount 
it bends indicates weight. 

Microchemistry uses the same methods as 
ordinary chemistry; only the tools are dif- 
ferent. Operations on a few micrograms 
must be done in very fine glass tubes held 
under a microscope. These tubes, called 
capillaries, are custom-made from ordinary 
glass tubing, heated and stretched like taffy 
until it becomes much thinner and narrow- 
er. This process is repeated until a capillary 
of the right size is left; some may have a 
bore as small as two-thousandths of 
inch. One end, heated until it closes up, is 
drawn out to form a handle. 

Filling these Lilliputian containers with 
chemical solutions requires a fancy kind of 
eye dropper called a micropipette. It con- 
sists of an extremely fine tapered glass tube 
(the opening at the tip is only 4/100,000 
inch across) connected by rubber tubing 
to a hypodermic syringe. ‘The syringe and 
tubing hold water; the glass tube, a chemical 
solution. An air bubble separates water from 
chemical. Working the syringe handle 
changes hydraulic pressure to force liquid 
in or out of the pipette. 

Equipment of this kind is far too small to 
be moved with the fingers. The capillary 
containers are picked up with tweezers and 
laid on their sides on a microscope slide 
that has been coated with light grease to 
hold them in place. The micropipette is 
held in a mechanical hand called a micro- 
manipulator. By turning gears on the micro- 
manipulator, the micropipette tip can be 
moved up and down and back and forth, 
picking up solution from one container and 
putting it in another. All action takes place 
on the stage of a microscope so that the 
microchemist can see what is happening. 

This testing method is so delicate that 
Drs. A. A. Benedetti-Pichler and Julian R. 
Rachele have found it capable of detecting 
less than a millionth of a billionth of an 
ounce of the element barium. END 
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How to Ride Ei epee x 


By Tom Cameron 


I YOU'RE learning to ride a motorcycle, 
the policemen who patrol your streets 
and highways could give you some valuable 
pointers, Chances are these men are just 
about the best riders in the community. 
Because of the nature of their work they 
have to be. And it’s likely this ability was 
not won through trial and error, for many 
police departments give their men a course 
in riding before sending them out 

One that has won acclaim for the 
thoroughness and success of its motorcycle 


Never let in the clutch suddenly. If you do, the motorcycle will leap forward, unseating you 


training program is the Los Angeles Police 
Department. Out of many years of experi- 
ence, embracing use of machines from the 
old one-lungers to the four-cylinder speed- 
sters of tod. the instructors there have 
evolved detailed “do” and “don’t” proce- 
dures. The “don'ts” come fi = 
Don't be a throttle hound. This is the des- 
ignation for one of those chaps who opens 
and closes the throttle in quick sequence to 
create the window-rattling bursts of sound 
that irritate the rest of us, Such a practice 
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Swing out your knee, allowing the handlebar 
totum when you must cut sharply to one side, 


is hard on the motor, causes backfires, and 
damages the valves, wristpins, rings, and the 
bearings. 

Don't forget to put the sidestand in re- 
tracted position before starting the engine. 
The stand has a knuckle that keeps it ex- 
tended, If you try to make a left turn with 
the stand sticking out, you may be dumped. 

Don't let in the clutch suddenly, If you 
do, and open the throttle at the same time, 
your steed may unseat you. 

Don't try to turn left with your left knee 
inside the handlebar. This locks you in. 
You might not be able to disengage the 
clutch, and you may lose control. 

Don’t ride double in such a way that you 
mi it forward on the seat to accommodate 
the passenger. This also locks you in, 


Keep your right hand up close to the front of 
the throttle at all times. This will give you 
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Never lock yourself in by sitting forward on 
a single seat in this way to carry a passenger, 


Don’t try to “rack up” your motorcycle 
when parking. This means turning out and 
sliding the rear end around to halt—you hope 
—at right angles to the curb or parallel to 
another motorcycle. If the rear wheel hits an 
oil spot, scrap of paper, a patch of sand, or 
a puddle, you may crack up. 

Now here are some “do's”: 

When stopping for more than a minute or 
two, switch off the engine. It’s air-cooled, 
and if permitted to idle it will he 
well as run down the batter 

When stopping, put the shift in ne 
with the clutch engaged. If you leave it 
gear with the clutch disengaged and use the 
throttle, the clutch may drop in—and you'll 
take off without intending to. Also, if you 
try to start the motor with the clutch disen- 


greater stability on the motorcycle, as well 
as provide more certain control of the speed. 


Deflate the tires to about 12-Ib. pressure if 
t by rain. This lessens risk of skidding. 


gaged, you'll have no compression against 
which’ to thrust. Consequently, when you 
stamp on the starting pedal, your foot will 
hit the ground hard and you may injure 
yourself, 

Keep both hands (particularly the throttle 
hand) well forward on the hand grips. This 
gives better control and increases stability. 

If you're caught out in the rain, stop long 
enough to deflate your tires from’ their nor- 
mal 18 Ib, to about 12 Ib. This decreases 
the danger of skidding, 

If you must ride through sand, turn only 
a few degrees at a time. Don't lean, or you 
will spill. 

Watch every car driver like a hawk. There 
are blind spots where he can't see you 
the accompanying chart shows. 


When the hand brake is applied suddenly on 
a turn, the rear wheel may slew ahead, causing 


With the stand extended, this rider is heading 
for a fall—just as soon as’ he turns to the left. 


‘The bl 


d spots of a car, are dangerous places 
to ride in; a driver won't know you're there, 


the rider to spill. It’s best to use it only 
while traveling in virtually a straight line. 
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Gus's eye was caught by the 

small metal object he had taken 

fr from the pocket of Stan's coveralls; 
e 


picked it up from the bench. 


When Stan put a car back together and had a 


jiece left over, Gus didn’t need 


a dream book to tell that the customer was coming back mad. 


Without Profit... 


US WILSON was first down to the 

Model Garage that sunny winter mom- 
ing. Whistling cheerily, he took off his 
coat and vest and hung them on their ac- 
customed hook. He lifted down a pair of 
coveralls, wiggled into them—and found 
them unaccountably tight. “I must be put- 
ting on weight,” he mused as he reached 
into a pocket for his tobacco. Instead of the 
familiar tin of “Delight,” his fingers closed 
‘on a small metal object. Surprised, he took 
it out, glanced at it absent-mindedly, and 
put it down on a workbench. He fumbled 
in another pocket and fished out the crum- 
pled remains of a pack of chewing gum. 
Then light broke. “Dar it! These are 
Stan’s coveralls.” 

Spotting his own coveralls on an adjacent 
hook, Gus changed into them, found his to- 
0, lit his pipe, and began to plan the 
“s work, After an instant his eye was 
caught by the metal object he had taken 
from the pocket of Stan's coveralls; he 
picked it up from the bench, It was a short, 
hollow cylinder, with both ends chamfered. 
After momentary puzzlement he identified 
it. Then he thought back through the jobs 
of the previous da ‘osh!” he exclaimed 
at a sudden recollection. “Stan cleaned that 
gas tank and fuel line, and tightened the 
connections. Now we will have fireworks! 
Why'd it have to be that red-headed Horace 
Spinker—the worst-tempered man in town?” 

Gus, who is blessed with the gift of taking 
his work seriously in a light-hearted sort of 
way, laughed and put the little cylinder back 
in Stan’s coverall pocket. Then he hung the 


garment on its hook and hastened into the 
office to make a phone call. A woman's 
voice told him irascibly that Mr, Spinker 
had left and asked for a message. 

“Never mind,” Gus replied. “I'll be hear- 
ing from him soon enough anyway.” 

Stan came in a few minutes later, red in 
the face and out of breath, “You're sorta 
early, ain't you, r 

Gus put on a glum face. “I was glad to 
get up—bad dreams,” he growled. “You be- 
lieve in dreams, Stan?” 

“Me? I dunno.” 

“I had one about you,” Gus said. “You 
sure were on a spot. There was a big fellow 
with a red face and red hair and red mus- 
tache who was going to cut your heart out 
because you'd fouled up his car. He sure 
was mad, and—" the master mechanic shook 
head forebodingly. “If there’s anything 
in dreams, you'd better watch your step to- 
day. I wouldn’t want to have a fellow as big 
as that mad at me.” 

Stan grinned a little nervously. Gus’s seri- 
ous manner had impressed him, “I ain't 
afraid of dreams,” he muttered. “They don’t 
mean nothing,” . 

“I hope you're right,” Gus told him som- 
berly. “But I wouldn’t bet on it.” 


5, S27E of Gus carefully portentous 
manner and a doleful yarn or two about 
dreams that had come true, things went 
along placidly enough in the shop until 
about three o'clock, when Joe Clark stuck his 
head in from the office door and shouted: 
“Job for the wrecker! Spinker just phoned 


that he’s stalled five miles up the highway. 
Says his starter and ignition are O.K. and his 
gas tank is a third full, but his car quit on 
him and he can't get it moving again. 

“All right—we'll fix him up,” Gus called 
back. Then he turned to Stan. “You do it, 
will you?” he said. “You worked on Spinker’s 
gas tank and fuel line yesterday.” 

Stan stared at him, his jaw dropping. 

“Spinker?” he said weakly. “Say, ain't he 
that big guy with the red hair and the ter- 
rible temper?” 

Gus whistled softly. “Now I remember,” 
he muttered. “He's the fellow who was after 
you in that dream. Look here, kid—if you're 
scared to go—” 

On Stan’s face there was the look of the 
men who held Bastogne. “I'll go,” he said, 
and climbed into the wrecker. 


LMOST an hour later he drove back into 
the shop with Spinker’s car in tow. 
From the sedan the terrible-tempered Hor- 
ace erupted, his face the hue of underdone 
roast beef and his stubby red mustache bris- 
tling belligerently. “What is this you're run- 
ning—a clip joint?” he yelled at Gus. “You 
soak me for fixing my car, and this half- 
witted grease monkey of yours busts some- 
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Almost an hour later, Stan drove the wrecker 
back into the shop with Spinker's car in tow. 


thing so it dies on my hands! I'll report this 
to the Chamber of Commerce—I’ll—” 

“You'd better throttle down before you 
bust a blood vessel.” Gus turned to Stan, 
who had got out of the wrecker looking as if 
he'd had a rough ride. “What's the matter 
with this bus?” 

“[ dunno,” Stan growled, with a glare at 
Spinker. “I tried to check it but that screw- 
ball kept yelling at me.” 

Mr. Spinker had taken the shop's only 
chair. He leaped up again as if the busi- 
ness end of a hornet made contac 
“Screwball!” he howled. “I'll show you—" 

Gus placed a large palm on his chest, and 
straightened his arm. The raging Horace 
sat down again—hard. “Just take it easy,” 
Gus advised soothingly, “while we find out 
what's wrong.” 

Spinker sputtered for half a minute, and 
then suddenly switched from explosive rage 
to complaining self-pity. “I've got my liv- 
ing to earn,” he moaned. “I've got to see 
a big customer downtown, and I'm an hour 
late already 

“That'll work out swell,” Gus told him. 
“You go ahead and see your customer, and 
when you get back we'll have your car ready 
for you. Better not waste any time—the bus 
is pretty near due, and there won't be an- 
other one for half an hour.” 

Spinker departed, still complaining. Gus 


grinned at Stan, “We're rid of that pest for 
a while,” he said. “All right, kid—it’s your 
baby” 


HE WENT back to the job he had been 
working on, and Stan started to check 
Spinker’s sedan. After making certain that 


there was as much gasoline in the tank as 
the gauge indicated, he carefully examined 
the pump and the flexible coupling hose, 
and blew back on the fuel line. Obviously 
gasoline wasn’t getting to the pump—it was 
as dry as a bone. 

While he was scratching his head over 
the puzzle, Gus strolled over to him. “I 
haven't found it vet, boss,” Stan admitted. 

“Look in your pocket,” Gus said. 

“Huh?” 


“Look in your pocket—your right-hand 
pants pocket.” 

Stan stared at his employer in deep puz- 
zlement; then he felt in the pocket indicated, 
and after a moment fished out the little 
metal cylinder. As he looked at it his face 
flushed a fine brick red. .“Holy cat! 
groaned. 

“It’s a good rule,” Gus suggested mildly, 
“to put back anything you take off a car,’ 

“I know, boss,” Stan said contritely, “But 
this little ‘do-funny dropped out of some- 
where while | was working on the fuel-line 
connections yesterday afternoon. You were 
out and I couldn't find where it came from, 
so I put it in my pocket until I could ask you, 
Then I forgot about it until just now , 
Say, how th’ heck did you know it was in 
my pocket?” 

“L might have dreamed it,” Gus told him 
with a grin, “but actually I found it in your 
coveralls this morning when I put 'em on by 
Remembering that you had worked 
car yesterday, I knew you were 
have trouble with a hot-tempered 


going to 
redhead.” 

Faint hope of an alibi brightened Stan's 
face. 
have been ‘my : 
made Spinker’s bus stall. I road-tested it 
when I got finished yesterday, and he told 
me he didn’t have any trouble until it 
coughed a couple of times 
‘on the way back from Cente! 


Ferrule Bars Air from Gas 


On some cars a small ferrule, chamfered at both 
ends, is, used to insure an airtight seal at the 
point where the fuel line joins the tank. With 
this ferrule omit ‘line can be drawn out 

ump only while the fuel in the tank is 
ioe oe imperfect coupling. When it falls 
below, air is sucked in and the fuel pump fails 
to deliver. 


“Spinker told us he needed the car in 
time for an early start to Centerville,” Gus 
said. “When I happened on that do-funny, 
as you call it, I figured he’d run into trouble 
on the way home, but it was too late to do 
anything to prevent it. So—” 

“Wait—wait a minute, boss,” Stan gulped. 
“You say you knew when Spinker's car was 
going to stall. How th’ heck— 

Gus picked the little metal cylinder out of 
Stan’s hand, and increased the grease mon- 
key’s suspense by relighting his pipe before 
talking. “This little gadget,” he explained, 
“called a ferrule, is supposed to form a seal 
between the fuel line and the internal tank 
connection, and so prevent gas from getting 
out and air from getting in. It fits in under 
the connector, and the chamfers at both ends 
of it are to seal the lips of the fuel and con- 
nection lines. Get it?” 
tan said. “But I don’t see 


‘m telling you,” Gus went on, “On 
Spinker’s car the connection is about three 
inches above the tank bottom, While the 
tank is at least one-third full it doesn’t make 
any great difference whether or not the fer- 
rule is in because air can’t leak into the sys- 
tem. But when the gasoline falls below the 
connection, air is drawn in and the fuel sup- 
ply to the carburetor is cut off. Spinker had 
the tank filled when he called for the car last 
ht. Knowing he was starting with a full 
tank, and that without the ferrule he'd be 
stalled when two-thirds of the gasoline was 
gone, it wasn’t hard to figure he'd run into 
grief on the way home.” 

Joe Clark had come into the shop while 
Gus was talking. “You're a red-hot prophet, 
aren't you?” he said. 

Gus wrote out a time slip covering the 
job, scrawled “no charge” on it, and handed 
it over to his partner with a grin, “Sure,” 
he admitted, “but on this job prophecy is on 
the house!” END 
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AGG, AUTO HINTS 


1. Spare Parts Pay Off. Some 
years ago I adopted the practice of always 
carrying this kit of spare parts, and at one 
time or another I have found a use for each 
item, Even if someone else makes the re- 
pairs, it is often a timesaver to have the 
necessary part readily available. Incidental- 
ly, the cable, long enough to reach from the 
coil to distributor, may sometimes be the 
means of starting the car when the original 
has become wet.—Watton E. Briccs. 


2. Keep Extra Fuse Ha: 
fuse seldom blows on a car, but when it does 
you may be out of luck if you haven't 
another. A good idea is to tape a spare to a 
wire leading from the fuse or at some other 
adjacent point.—J. O. SACKERSON. 


3. Aluminum Used for rep: A 
new car roof may be made from a 4’ by 6” 
sheet of war-surplus aluminum. Using the 
old roof as a pattern, I cut the aluminum 
x” wider all around, Then I peened down 
the edge, cut strips from the old fabric top, 
coated them with sealer, placed them around 
the edge, and fastened the aluminum with 
brass screws spaced 1%” apart. The roof is 
perfectly rainproof.—Howanp Cane. 


4. Light Shows Oil Pressure. 
Unable to buy a new oil-pressure gauge, I 
installed a hydraulic stop-light switch on an 
oil line, ran a lead from the hot ammeter ter- 
minal to one side of the switch, and a wire 
from the other side to a light on the dash. 
As long as there is sufficient oil pressure, the 
light glows.—James Swarr. 
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Model White Steam Car 
Danger! 115 Volts 

Get Started in Woodworking 
Pumps You Can Make 
One-Tube Record Players 


PAGE 178 


PAGE 186 
PAGE 200 
PAGE 207 
PAGE 222 
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Upholstered seats and bright paint help give it the appearance of the ori 


1905 Steam Car Is Handsome 


By 


erbert Lozier 


ACK in the early days of the automobile, 

gasoline, st nd electricity com: 
peted for supremacy as the source of mo- 
tive power. Befo 
many efficient steam cars had been pro 
duced, among them the 1905 Model E 
White steamer that is the prototype of this 
model. 

Built to a scale of about %” to 1’, the 
model is complete in most details, although 
a few are omitted for the sake of simplicity 


asoline finally won out, 
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Nevertheless, it may be considered a good 
copy of the original 

Before going into actual construction, it 
is well to remember that inaccuracies are 
likely to occur when the plans are being 
traced or drawn to scale, Consequently, all 
parts should be carefully checked and, if 
necessary, trimmed to size before being as- 
sembled. 

Cardboard, wood, and met 
able materials for the model. 
panying drawings, wood and Bristol board 

a smooth, heavy drawing paper) are speci- 


re all suit- 
n the accom- 


Details are complete down to door hi 


Mantel Model 


fied in most cases and the parts are to be 
assembled with glue. However, the more 
advanced modelmaker may wish to use 
brass for greater durability when he makes 
the various parts. 

Begin with the chassis. Cut the two side- 
pieces to the shape shown in the side view 
on page 181 from 1/16” by X” by 8%” wood. 
Also cut the three 1/16” by 3/16” by 2k” 
wood cross members. After sandpapering, 
glue these parts together, locating one cross- 
piece 1” from the front, another 1%” from 
this, and the third %” from the rear. After 


making certain that the chassis lines up and 
is square, allow it to dry thoroughly on a 
lat board. 


Springs Are Bent from Cardboard 


Next come the springs. These may be 
three cardboard strips %” wide glued to- 
gether after being bent to a gentle curve. 
Cut one strip 24” long, the second %” less, 
and the third 5/16” less than the second, It 
is important that all four springs have the 
same curve. Otherwise, the model will not 
stand straight. Shackles go on the front of 
the rear springs and the rear of the front 
springs. These are small hooks bent from 
paper clips. 

Cut a piece of cardboard 2%” by 4%” and 
glue it to the top of the chassis at the rear 
to provide a floor. Glued under this uur 
are two pieces of wood that represent the 
under-mechanism covers, the bottom of 
each being rounded off. One piece, measur- 
ing %” by 1%” by 1%”, is located in the cen- 
ter 2 1/16” from the rear of the chassis. 
Directly ahead of this glue a %” by 1” by 2” 
piece, positioning the 2” dimension vertical- 
ly and rounding off the bottom corners. 
Then cut the cardboard pan to the pattern 
on page 180, bend it to a curve, and glue 
between the chassis, placing the upper 
edges on line with the top of the chassis and 
bringing the rear edge up against the sec- 
ond wood block already installed. 


Axles Made in Several Ways 


Now for the axles. The rear one may be 
made in any one of three ways. Perhaps the 
easiest may be to turn it from a dowel 4%” 
long and about %” in diameter to the dimen- 
sions given on page 180. It also might be 
made simply by winding and gluing paper 
around %” wire or dowel to build up the 
center sections to the indicated diameters. 
Or it may consist of a %” section of 9/16" 
dowel drilled through the center for a K” 
dowel 4%” long, the 3/16” and %” diameters 
being built up with paper. Braces of piano 
wire fitted into holes drilled through the 
axle complete the job. Glue the axle to the 
center of the rear springs. 

Fit and glue the propeller shaft between 
the axle and the rear face of the wood 
block previously installed, the shaft being 
3/16” dowel turned down to %” in diameter 
for about one third of its length forward. 

For the front axle, bend %” wire so that 
the center forms a half circle with a 7/16” 
radius arid cut the ends for an overall length 
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Locate the two roundhead-pin controls inside the quadrant, the two-wire brake lever outside. 
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Dimensions of the lower and upper body may be taken from the side view in these drawings. 
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This original Model E was photographed during a 1905 
ite Sewing Mai 


racing carnival. It was built by the 


of 3”, Bend 1/16” by 3/16” strips of card- 
board to a U-shape, cement to the ends of 
the axle, and between each U glue the 
T-shaped steering-knuckle assembly, made 
of thin dowels. If desired, metal may be 
used throughout, the parts being soldered 
and tie-rod arms and a tie rod attached to 
a movable steering knuckle so the wheels 
will steer, In any case, make the tie rod and 
arms of wire. In gluing the axle to the 
springs, position it so the center U slopes 
back as in the side view on page 181. 
Wheels are built up of cardboard rims, 
dowel spokes, and bushings made by wrap- 
ping paper around a dowel. Over the bush- 
ings press and glue cardboard disks as in 
cated. Around the rims cement windshield- 
wiper hose, filling in with putty. The spare 
tire is tubing glued on a rim without spokes. 
Since a boiler was located at the front of 
a White steamer, the grille that you see is 
actually a condenser instead of a radiator. 
The condenser may be carved to the section 
pattern on page 181 from wood 11/16” by 
1 13/16” by 2 3/8”, with grille lines drawn 
in India ink. Likewise, the hood may be 
carved from a piece 1 1/16” by 1 1/2” by 
2 3/8”. Paste on gauze to represent the 
side screen, or draw it in with ink. Glue the 
condenser and hood to the chassis, locating 
the former even with the front of the chassis. 
Directly behind the hood, glue a cowl 
piece 3/8” by 1 3/16” by 2 3/8” after 
rounding off the upper corners. On top of 
this and centered, glue a disk and short 
dowel to represent the filler cap. At either 
side, locate cowl lights as on page 180. 
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You are now ready for 
the lower body. First cut 
two cardboard _ sidepieces, 
taking the pattern and di- 
mensions from the side view 
on page 181. Also cut the 
rear crosspiece of this as- 
sembly, as shown in the rear 
view (the door may be in- 
dicated by inked lines). Glue 
these three parts in place, 
the front ends of the side- 
pieces going flush against 
the dashboard. Now cut the 
cockpit flooring to fit, bend it 
as indicated by the dotted 
lines in the side view, and 
glue between the sidepieces. 

This is a good point to in- 
stall the dowel and pin dash- 
board instruments indicated 
on the dashboard section on page 181, as 
well as all other controls. Use a 1/16” by 
1 1/2” dowel for the steering shaft, paral- 
leling it with two wires as seen in the side 
view. Atop the shaft locate two cardboard 
wheels, one 7/8” in diameter and the top 
one 5/8”, separating with a dowel. Make 
and put in place the side and back steps, 
the toolbox, the headlights, the wire brake 
rods, the bulkhead, fenders, guards, the 
tubes that go under the guards, and the 
wire hooks that support the spare tire. 

Upholster both the front and rear seats 
before putting them in place, using soft 
leather (as from a pair of old gloves) of 
any color available. After cutting the backs 
and bottoms of the front seats to the given 
patterns, bend each back around a bottom 
piece and glue. Cut the leather to fit, and 
glue it on, leaving a space open to stuff in 
cotton. Then glue the open space down, 
The leather is rolled over the upper edge of 
the back. Cut and upholster the rear in the 
same way, using a separate piece for the 
rear door. Before gluing down the rear 
body, install cloth on the floor as a rug. 

Supports for the top may be bent from 
wire—or from bamboo shaped over an elec- 
tric iron. If you want a folding top, install 
hinges at all the joints. Otherwise, simply 
cement the frame together. Cut the top 
covering from cloth and add a cellophane 
window in the rear. 

You may prefer your own color scheme, 
but the original had red upholstery, a black 
top, red body, white wheels, and black tires. 
The lamps are brass. END 


Supported by a bracket, the bucket provides 
a handsome receptacle for ivy or small plants. 


Oaken Bucket 
Goes Modern 


DRzsse2 up in black walnut and pol- 
ished copper, this small copy of the 
old oaken bucket now hangs from a wall 
bracket and holds ivy or a small plant. 
Alone, it may be used for cigarettes. 
All'the necessary materials probably can 
be found in your scrap box. If you avoid 
a gluing job by turning the bucket from a 
solid block, the entire project can be com- 
pleted in a few hours. Should it be neces- 
sary to glue up a turning blank, cut and 


Cigarettes may be served in the bucket if you 
prefer. Give the black walnut an oil finish, 


shape the two walnut parts of the bracket 
while the glue is drying. 

Join the bracket members with wood 
screws countersunk in the back. Ornament 
the bracket with %” bands of sheet copper 
attached with escutcheon pins. Drive a wire 
staple into the back of the %” by 4” by 5” 
piece near the top edge and bend it upward 
to support the bracket on the wall. Near 
the bottom insert a shortened brad with its 
sharp end protruding to prevent swinging. 

Bend the arm and bucket handle from k” 
and %” copper rod respec 
the handle plate from shee 
the bucket with metal, or hunt up a can 
that will fit—R. J. DeCristororo. 


Yq" DIA. HOLE "XIX 7" WALNUT 


Xa" DEEP 


HANDLE PLATE 
(SHEET COPPER! 
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Units mate 


neatly when placed end to end, but they also look well when used separately. 


Here’s One for the Books ... 


Unit Shelves Paneled with Aluminum 


By Wayne Snowden 


CARCITY of materials and high prices 

have never eased the lot of the work- 
shopper, but they do invite you to try new 
and different ways of building your favorite 
projects, When an idea for unit bookcases 
bogged down in a shortage of suitable wood, 
some inexpensive .051” thick war-surplus 
aluminum came to the rescue and proved to 
have a number of important advantages. 
Even thinner stock would serve. Unlike 
most wood, aluminum. gives you a practi- 
cally ready-made surface; it is also strong, 
light in weight, costs relatively little, and 
is easy to work with. 

Plywood and aluminum panels are laid 
over a frame built of %” by 1%” lumber. 
Since the panels both conceal and strength- 


“i 
Right-hand unit, above, is a mirror image of 
the left-side piece shown in the drawing. Face 
the inside end with aluminum and attack braces 
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en the frame, butt joints and wood screws 
are used throughout, and no special pains 
need be taken with the frame stock except 
to see that it is braced square until the pan- 
els are in place 

If you can buy your aluminum sheets cut 
to exact size, by all means do so because 
power shears give the cleanest cut. But if 
this isn’t feasible, simply scribe sharp and 
fairly deep dimension lines and break the 
metal along these lines. The resulting rough 
but straight edge is easily smoothed with a 
file. For trimming off strips less than 1” 
wide it may be necessary to use hand shears, 
but it is advisable to avoid this if you c: 
because it is a laborious job and may buckle 
the edge. 

Assemble the top, bottom, and end frame 
members; before installing the center-shelf 


to keep the frame square. Center-shelf frame 
is then fastened to the side through the alu 
num, Finally, add the back and shelf panels. 


Ce Kuo wuss 
Shecvess 


Panel edges must be trued for neat butt joints; putty and paint conceal small imperfections. 


frame, cover the inner face of the larger side 
with aluminum, Attach the shelf frame over 
this, and brace the entire unit to keep it 
perfectly square while the back and shelf 
sheets are added. 

Secure the aluminum panels with small 
flathead wood screws countersunk in the 
metal, Although the sheet is thin, the depth 
of the countersink is easily controlled, and 
very little metal is needed to engage the 
screwhead. Use a twist drill just larger than 
the screwhead, and cover the heads with 
plastic putty or composition wood. This 
may be knifed in and sanded smooth when 
dry, A hard wood putty will effectively seal 
the panel-to-panel and aluminum-to-frame 
joints; a coat of paint over all gives a flaw- 
less surface. 

Two units are pictured on the facing 
page; the drawing above shows the con- 
struction of the left-hand one, which is iden- 
tical with its right-side counterpart except 


that the ends are reversed. Dimensions were 
dictated by available material and the desire 
to house record albums in the lower shelf. 
The dimensions of your units may easily be 
altered to suit other specifications. 
Valnut-veneered X” plywood is used for 
top and outside panels. These pieces are 
put in place last and held only by glue. 
Joints between the pieces are sealed with 
wood putty that has first been colored to 
match the veneer. The units illustrated 
were given a coat of shellac, and then var- 
nished and pumiced to a fine satin finish, 
Interiors were painted gray-green to match 
the appointments of the room in which the 
cases are used. Since the footboards are al- 
most totally hidden in shadow, they were 
painted flat black but not otherwise finished. 
The units can be used singly or end-to- 
end. Since the partially open side, if prop- 
erly finished, will be as attractive as the en- 
closed one, they may be faced either way. 
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What you should know about electric 
shock, when it is most dangerous, and 
how to keep off the receiving end. 


T IS not only possible to electrocute your- 

self but fairly easy. You don’t have to 
hunt up a third rail, high-tension line, or 
other potent killer; the job can readily be 
done at home with common house current 
Avoiding an untimely end is also fairly easy, 
though it does call for a little electrical 
knowledge and a supply of common sense. 

Electrical shock is widely supposed to be 
a freakish, unpredictable matter. High volt- 
ages are generally believed dangerous and 
low ones harmless. (Actually, touching an 
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Portrait-of a-man about to get a shock. Probably it won't kill 


him, but he'll remember it, 


auto sparkplug will give you a 12,000-volt 
kick, and will be harmless though uncom- 
fortable; shorting a 6-volt storage batte 
with a finger ring can send you to the hospi- 
tal with severe buns.) In your own experi- 
ence you may have noticed how sometimes 
a 115-volt shock will be a mild tingle and at 
others a sharp jolt. 

In reality, there 
shock. When part of a human bod 
comes part of a circuit, the results a 
most as predictable as the light that comes 
on when you snap a switch. Voltage is only 
one factor. Some of the others are the 
nature of the current, (whether DC or AC, 
and if the latter, at what frequency), path 


s nothing freakish about 
be- 


through the body, physical condition, skin 
resistance, amount of current, and its dura- 
tion. If you know what keeps a trivial 
tingle from being a dangerous shock, you'll 
be taking a big step toward electrical safety. 

Another big step comes when you re- 
member that the “least expected soonest 
happens.” The person who began work on 
a refrigerator that was not running at the 
time, and who was injured when the ther- 
mostat clicked it on, is a typical example of 
common-sense failure. The youngster who 
was killed when hfs control-line model 
plane zoomed into a power line is another. 
With electricity, protection lies in anticipat- 
ing the unexpected. 

For a typical shock circuit, observe the 
man most unwisely reaching toward a de- 
fective fixture in the drawing at the left. 
When his right hand touches the “hot” 
(ungrounded) terminal on the socket, he'll 
get a memorable jolt. Probably he won't be 
killed, though a combination of wet hands 
and a bad heart might finish him. Circuit- 
wise, his body is going to serve as a con- 
ductor between the hot lead and the faucet, 
which is an electrical ground. If his left 
hand doesn’t touch the faucet, and if a dry 
bath mat insulates him from the ground, he 
may get no shock at all. If his body is un- 
grounded but his right hand touches both 
hot and grounded socket parts, he'll feel a 
sharp shock across the fingers. 

It is current that kills. Voltage is impor- 
tant only to the extent that higher voltages 
can push through higher currents. An as- 
tonishingly slight current can be fatal. One 
investigator, a consulting engineer named 
Alfred W. Barber, reports that with 60-cycle 
115-volt AC, about .075 amp. (75 ma.) is 
the dividing line between safe and danger- 
ous currents, Others set the amount as low 
as 50 ma, Even tinier currents produce se- 
vere discomfort; and about 8 ma. is believed 
to be the most that can be tolerated for a 
considerable period of time. Incidentally, 
75 ma. is about the current that flows 
through a small 7-watt night light. 

The most dangerous electricity is AC of 
from 50 to 150 cycles. DC is believed to be 
slightly less lethal than AC. The amount of 
current that can be tolerated goes up with 
frequency; at a million cycles a human body 
can safely pass 3,000 ma. 

Fortunately, a body isn’t a very good con- 
ductor, Consider once more the man reach- 
ing for the defective socket, whose body 
may be thought of as three different re- 


Shock Hazards 
in the Home 


The chief electrical dangers in the home lie 
in a combination of defective equipment 
and unwise use. If the “hot” side of the 115- 
e should touch the metal housing of 
the hair curler, washer, lamp, or heater, a 
circuit to ground via the user could exist in 
these cases. Very severe shock or even death 
might result. Note that there is no warning: 
pat spliance would still work. For safety, 
test all equipment periodically in both pos- 
sible plug positions for internal grounds; 
and caution all members of the household 
to be wary of electricity near water. 


Keep electricity away from the tub 
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Dry fingers and light pressure give a total 
resistance through the body of 250,000 ohms. 


sistances connected in series. Internal re- 
sistance, r, is comparatively low, probably 
1,000 to 5,000 ohms. Skin resistance, R, is 
a factor at the two points where the circuit 
is completed, and is widely variable. If his 
right hand is entirely dry and if a finger 
lightly brushes the hot contact, R may here 
be as high as 250,000 ohms. But if his left 
hand is firmly grasping the wet faucet, R 
may here drop to a hundredth of that value. 

Skin resistance is what makes it possible 
for us to live with electricity. Obviously we 
should guard it carefully, for when it goes, 
we may too. Moisture, pressure, area, and 
duration of current (R has a tendency to 
break down under current flow), are all im- 
portant factors, but of these moisture is by 
far the most important. 

Often the difference between a dry and 
a humid day is the difference between a 
mild tingle and a sharp shock. Even slight 
perspiration on the hands causes a huge 
drop in R. Photographers in particular 
should be careful, since the moisture and 
salts of photo solutions cut down R sharply. 
And everyone should be on guard against 
electrical hazards in those places—bathroom, 
kitchen, and laundry—where wet hands are 
to be expected. 

In the bathroom, fixtures should be porce- 
lain rather than metal. Sockets should be 
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Wet hands and a larger area drop the res 
ance down to a dangerously few thousand ohms, 


connected so that the ground (white) lead 
runs to the shell contact, not the center one. 
A bead chain from an overhead light should 
have an insulating link in it. Radios, heaters, 
curling irons, and fans (if they must be 
used in the bathroom) should be frequently 
checked with a neon tester to make sure 
their metal housings do not show a voltage 
to ground in either of the two possible plug 
positions. And everyone in the household 
should be cautioned never to touch any- 
thing electrical with even slightly damp 
hands. 

In the kitchen, heavy-current appliances 
like irons and toasters should be checked 
periodically, with particular attention to the 
insulation on cords and plugs. (An fron 
draws more than one horsepower of energy, 
and merits the care allotted any piece of 
equipment of that power.) 

In the laundry, a ground wire should be 
attached to the washing machine if it is of 
the nonautomatic type. This is important 
because an insulation defect allowing the 
body of the machine to become electrically 
hot may readily occur. This would not 
necessarily blow a fuse, for fiber casters 
might insulate it from the wet floor, but any- 
‘one touching. the machine with one hand 
and the set-tub faucet with the other could 
get a dangerous shock., There'd be no warn- 


img; the washer could still function with 
that insulation defect. The safety factor of 
a ground wire—which can be simply a lead 
running from any bare part of the washer 
to the nearest water pipe—lies in the fact 
that it will cause such a defect to blow a 
fuse. 

In the workshop and darkroom, similar 
equipment check-ups are wise. Machine 
tools on wooden benches or stands should 
be grounded, since damp concrete floors, 
plus the nails in your shoe heels, can pro- 
vide a ready path to ground. A wooden 
duckboard flooring is desirable by the fuse 
box, and also by the radio and electrical 
bench. In the darkroom, light switches and 
enlarger controls should be maintained in 
apple-pie order. 

So much for equipment. Procedure, or 
what you habitually do with the equipment, 
is equally vital. It goes almost without say- 
ing that whenever possible you should work 
only on dead circuits or appliances. Most of 
us have occasionally disregarded this rule; 
and some do it habitually, affecting an os- 
tentatious contempt for 115-volt juice. The 
character who pokes a finger into a socket 
to see “iffen the soup is there,” like the fel- 
low who kindles a fire with gasoline, is sim- 
ply exercising his God-given right to be 
stupid. But most of us have managed to 
outgrow such bravado behavior. 

Knowing when a circuit or appliance is 
dead isn't always easy. A drill press op- 
erated by a single-pole switch, or a house 
circuit deactivated by the removal of one 
fuse, is not necessarily dead. In the first 
case, the plug may be in such a position 
that’ the switch simply opens the ground 
wire; in the second, the remaining fuse may 
keep the hot lead hot, Make it a fixed habit 
always to unplug an appliance before work- 
ing on it, and always remove both fuses 
from a 115-volt circuit before you touch it. 


Basie Rules for 


1, Don’t discount 115-volt current. Mis- 
handled, it can cause fire, injury, or death 
2. Don't draw more than 15 amp. from a 
branch circuit, and don’t fuse such a cit- 
eat for more than 15 amp. 
Regularly inspect all fixtures and ap- 
pllatioes for detective: ianlation, 

4. Pay particular attention to electric 
equipment in the bathroom, kitchen, and 
fumiry. ‘Make gure the hosing Oa’ such 
equipment does not show a voltage over 


In radio work in particular, it’s sometimes 
necessary to adjust or test live equipment. 
Practically all radio transformers deliver 300 
volts; twice this voltage is common; and 
some equipment, such as television sets and 
oscilloscopes, uses 1,500 volts or better. 
Aside from keeping hands absolutely dry 
and standing on wooden floorboards, certain 
other precautions are wise: 

1. Don’t work with the power on except 
when you must. 

2. Keep one hand in your pocket when 
working around the high stuff, This old 


stunt has two virtues. It keeps you from °- 


touching the chassis for balance or for re- 
sistance against pull or pressure from the 
other hand (an almost involuntary act). It 
also means that any shock you do get will 
be across the fingers, not dangerously 
through the chest-always provided you're 
standing on an insulating floor. 

3. Don't roll up your sleeves. Many 
shocks are received through the forearm. 

4. Train yourself to in advance just 
precisely what to do with the test prod or 
fiber wand. The habit of thinking with 
your hands invites trouble. 

5. Don’t forget that condensers may hold 
a charge long after power is disconnected. 
Short every large-capacity condenser each 
time power is cut. 

6. On experimental high-voltage work, 
insert if possible a I-meg. resistor in se- 
ries with the load. This may not keep you 
from getting a sharp jolt, but the resultant 
voltage drop on a shock circuit may save 
your life. 

7. Be wary. “Automatic” protective de- 
vices, like red telltales that shine when the 
high stuff is flowing, or interlock switches 
that cut off power when a panel is opened, 
‘autions, but reliance 
on them isn’t enough. Security comes from 
a state of mind, not an interlock switch, EXD 


Electrical Safety 


ground, Add und wires to 
atomatie washers and power tools. 
Use wooden flooring near the fuse box 
and electrical bench. 

6. Always unplug appliances before 
servicing, and remove both fuses before 
working on a branch ciren 

7. Exercise extreme care 

having 

ludes radios, television sets, elec: 
c-fence devices, and neon signs, 


ith all equip- 
igh-voltage transformers, 
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ris the perfect material for 


Gleaming cop) 
. They look best used in pairs. 


these candlesticl 


A one-pint can makes a good base for even the 
taller candles, since it will not tip over readily 


Oil Cans Make Teaketile Candlesticks 


| gore rang be miniature copper tea- 
kettles, these unusual candlesticks are 
made from a pair of lowly oil cans, available 
for a few cents apiece at the hardware 
store. Besides the copper-plated, snap- 
bottom oil cans, yor 1 only some 
¥” O.D. copper tubin; few scraps of 
sheet copper. 

Hacksaw a 4” length of the tubing in half, 
making the cut at a 30-deg. angle. This 
will give you the two spouts. Shape the cut 
ends with a file until each spout fits evenly 
against the curved side of the can, Tin the 
ends of the spouts and solder them in place, 
taking pains not to use any more solder 
than necessary. For the handle cut a ¥” by 6” 
piece of fairly heavy sheet copper, bend it 


Use a minimum of solder for attaching handles. 


A torch makes for neater joints than an iron. 
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around a pipe or wood form about 1%” in 
diameter, and bend back little soldering 
tabs at one or both ends of h handle. 
Tin the tabs and solder in place directly 
opposite the spouts. 
‘The candle cups are simply a crossed pair 
of %” by 3” copper strips. Mark the strips 
1” from each end, bend at the marks to 
make a square U-shape, and then bend out 
the upper ends so they will bear against the 
neck of the can. Tin these ends and solder 
in place. Clean up each can with emery 
cloth or steel wool, being careful not to 
injure the plating. If you want a bright 
coppery finish, buff the candlesticks and use 
a light coating of lacquer or wax to retard 
tarnishing.—J. Hantey Hosacx. 


Clearance between candle cup and threads lets 
wax drip inside, making a saucer unnecessary. 


Bright Plastic 
“Lamps” Serve 
Salt and Pepper 


ASHIONED in the form of miniature oil 

lamps, these salt and pepper shakers 
would grace any table. The chimneys are 
turned from colored plastic and the bases 
from aluminum, Making the set is an inter- 
esting lathe project—simple but requiring 
several careful fits, 

Turn the um-alloy 
hex stock. Bring the curves smooth with a 
file and abrasive papers, and draw-file the 
flats after locking the spindle in successive 
positions with the index pin or back ge 
Polish the work by revolving the lathe 
its highest speed and using plenty of oil 
with fine abrasive paper. 

Drill the %” hole for the chimney to a 
depth of %” and drill and t 56 holes 
each base, When this has been done, buf 
the work to a high polish on a rag wheel. 
using tripoli followed by a clean wheel. 
Cut the 3/16” by 2%” handle strips from 
18- or 20-gauge aluminum, file the edges 
smooth, drill No. 46 holes in the ends, bend 
fully to shape, and screw’ to the base. 


Then with a hand grinder or file work down 
the serew heads until. th 
The cl 


are thin disks. 
imneys can be made of any ma- 


Turn the chimney stub, left, for a tight fit 
in the base. A parting tool is used, center, 


colors help distinguish the salt 
Use the red for the pepper 


Contrast 
from the pepper 


probably will be best. Chuck a piece of 1% 
stock and face off the end. Using a cut-off 
tool, turn the X” by %” stub, calipering the 
diameter slightly over size for a snug push 
fit in the base. After turning the rest of the 
chimney, drill the #” center hole to a depth 
of about 1%”. Give the piece its final shape 
ind smooth surface by running it at high 


to cut off a finished base. Right, the heads of 
the handle screws are ground to thin disks. 
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CHIMNEY 


speed and using increasingly finer grades of 
abrasive papers with plenty of oil. 

Turn the filler caps from the same plastic, 
leaving the shoulders just large enough for 
a push fit in the shakers, Drill five No. 55 


Clamp Pedals Are Adjustable 


Tuere’s no need to worry if Junior can’t 
reach the pedals of his new car, for a pair 
of 2%” C-clamps will provide an excellent 
set of adjustable pedals. As the child’s legs 
grow, the clamps can be moved forward. 
Mount them as shown above and turn them 
up tight with a pair of pliers each time 
they are changed.—Auvin J. BRrautr. 
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3he'x 2%e" STRIP. 


DRILL AND TAP 2-56 


After turning the base from 134” hex stock, drill the $4" chimney seat to a depth of 14". 


FIT IN 


EXIMNEY 


holes in the pepper top and five No. 50 
holes in the one for salt. Polish all the plastic 
parts to a brilliant finish, using a buffing 
compound and finally a clean cloth wheel 
with no compound.—Bi. LurHen. 


Jointer Sharpened with a Jig 


By cLameinc a hand grinder in the jig 
shown above, you can grind your jointer 
knives without removing them. A cup-wheel 
stone chucked in the power tool is moved 
along the edge of the knife. 

Level the ends of the jointer table and 
adjust the cutter head to bring the edge of 
one of the knives level with the plane of 
the table. Use a straightedge for this so 
that the correct rake angle will be main- 
tained. Then lock the knife by clamping 
the V-belt to the guard.—Jack ALBnecuT. 


What’s Your 
ngenuity 
uotient? 


tires would fall slowly from full to half pres- 
sure, and stay that way. With the tube out, 
I couldn't inflate it enough to show leakage 
even under water. So I removed the valve, 


poured in a little ink, and put When 
I next removed the tube, an ink mark showed 
the pinhole leak,—Groncr ENcstnom. 


It Nearly Floored Me when I was 
faced with the job of painting a couple of 
large floors. After doing the first on all 
fours, it was a matter of giving my calloused 
knees a rest or risking double housemaid’s 
knee. So I got a new push broom and a 
wide shallow pan and set to work. Sweeping 
the paint on didn’t require any more than 
would have been used the regular way, and short bolt to squeeze | Cy g/IC/ Tar? 
it produced a neater and better job at the the lead tightly 

same time that it cut down on time, leg around the opening. 

strain, and backaches—Rowent F, Ani. —J. A. RICHARDS. 


ead Lieks Leak. When a water pipe 
arted dripping one night, I turned off the 
pressure and tapped the hole ”-20, Using 
the top of a tooth- 


paste tube as a gas- | roorwpaste 
I drove in a | TwsE~ 


I Hear Lefty. Being 
deaf in my right ear, I 
san't hear sounds that 
come only from that side. 
‘or a long time that meant 
I couldn't talk to passen- 
gers while I was driving a 
car unless they happened 
to be standing on the run- 
ningboard, Since that 
didn’t seem entirely practi- 
cal, I put inge 
my good ear to work. 
About 8’ of old vacuum 
cleaner hose and two dis- 
carded auto-horn trumpets 
did the trick. One end of 
the hose leads to the horn fastened near my 
left ear; my passenger holds the other end. 
When I’m alone, I place it near the auto 
radio speaker and listen to my favorite pro- 
grams in comfort.—Frep C. Datey. 


Have you pulled off a smart one lately? We 
will pay for acceptable contributions show- 
ing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn’t 
matter if it’s wacky—if it works. 
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AIDS TO 
te MODERN LIVING 


S aco 
¥ - 


— 


Assemble Your Furniture. Arms, 
backs, seats, and chassis of this new line of 
furniture may be bought separately and as- 
sembled into whatever you need—an otto- 
man, chair, love studio couch, or 
echanisins 


on the oak chassis facilitate 
ing off the back and arms. 


cap 


SWITCH 


RUBBER MECHANISM. 


Socket Sealed in Rubber. A switch 
socket made by the Adams Mfg. Co., of 
Davenport, Iowa, has a rubber body with a 
sealed switch mechanism, which is operated 
by flexing the knobbed part of the case. 
Since there is no threaded metal ferrule, a 
bulb is pressed rather than screwed into the 
socket. Likewise, the cap is worked onto the 
body of the socket after the wires have been 
connected to the terminals. 
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d and seat have a pitch of 1”, the seat 
slants backward when used in a chair or 
sofa. But if you want a studio couch, a level 
surface is obtained merely by turning the 
seats end for end. Manufactured by Lewittes 
& Sons, of New York City, the furniture is 
offered in a choice of three grades of fabrics 
and various colors. 


Kit Has Five Uses. A plastic kit 
placed on the market by Revell of Holly- 
wood represents an effort to organize a 
woman's purse. It includes a compact, ciga- 
rette case, lighter, lipstick brush, and a 
small flashlight. The flashlight is located in 
a cylinder at one end, the lighter and brush 
in a cylinder at the other end. Measuring 
approximately 3%” by 4%”, the 
about $5. It is called a “Glamor Ki 


Eliminates Carrying. De- 
signed for use with any kerosene or oi 

burning heater, furnace, or range, this elec- 
tric device will pump oil from a storage tank 
to a location as much as 25’ higher, ending 
the chore of carrying fuel by hand. The 
pump has a capacity of 1% gallons an hour. 
Automatic Products, Milwaukee, makes it. 


, kh 


Sock Form Is Adjustable. Made 
of plastic, these wool-sock stretchers take 
any size from 9 to 13. Thus several mem- 
bers of the family can use them. To prevent 
leg shrinkage, the tops may be clipped to 
either the upper crosspiece or the leg-sec- 
tion reinforcement. The stretchers are made 
by Craft Industries, Buffalo, N. Y. 


Nuts Squeezed Open. A twist of the 
wrist is all that is needed to shell nuts with a 
nutcracker introduced by the Potter-Ware 
wwark, N. J. Made of aluminum 
ists of a four-sided spindle set 
in a bowl that is grooved around the inside. 
The spindle rotates like a shaft, but is ec- 
centric on its base. Turning it causes the 
square-sided post to squeeze the shell, 
cracking it without crushing the meat, 


Cook’s Work Lightened. Washing 
greasy skillets is eliminated when these 
aluminum-foil liners are used. Made by the 
Panette Company, of Pittsburgh, in sizes to 
fit standard frying pans, the liners also may 
be used alone for baking. After use, they 
are discarded—along with all the grease and 
scraps that may cling to them. 


Light Resembles Blind. A fluor- 
escent lighting unit distributed by Thunder 
and Associates, of Chicago, is framed to 
simulate a window with Venetian blinds. 
Measuring 29” by 41”, the unit includes two 
50-watt cold-cathode tubes. The blinds may 
be adjusted so that the unit provides either 
direct or indirect illumination. 
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fenir items from the region illustrated b 
the map find an appropriate spot on the shelf. 


Framed Map 
Displays 
Bric-a-Brae 


PICTORIAL map and several small 

souvenirs from the area it represents 
re all effectively framed by this combina- 
tion plaque and what-not shelf. Drawings, 
paintings, and photographs might be treated 
in the same way. 

Dimensions will depend on the size of the 
map or other pictorial subject used. In this 
case, outside measurements of the frame 
are about 13” by 17”. The map, actually 
a place mat, is glued to a central panel of 
x” plywood. 

After cutting the main frame members 
from white pine, chestnut, or other wood, 


A shelf about 2” wide is attached with glue 
and nails along the lower edge of the frame. 
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be used 
hangers. Assemble the frame with miter joints. 


rabbet the inner edges k” by K” to receive 
the panel. Along each edge of the front, 
glue and brad strips %” by 5/16”, ripped 
from the same stock as the wider pieces. 
Omit the strip from the outer edge of the 
lower piece, and in its place fasten a narrow 
shelf of 5/16” or %” stock. 

Colonial stain looks good on pine or 
chestnut. Follow this with a thin coat of 
shellac and two of wax. The central panel 
should also be stained, either a matching 
or contrasting color, if a border strip is left 
around the map or picture used. 

After staining, apply a coat of shellac over 
the panel to prevent the stain from bleeding 
through the paper. The picture then should 
be attached with an adhesive that sticks to 
shellac, such as a quick-drying household 
cement. Next, size the paper by spreading 
water-soluble glue thinly over its surface 
with a putty knife. When this is dry, apply 
two coats of clear lacquer or varnish to the 
surface.—Watter E. Burtos 


Glue the mat to the panel, size it, and then 
protect the surface with lacquer or varnish. 


Boarding 
Ladder 
Bookshelf 


By James D. Powell 


‘AKEN straight from the side of a boat, “r= 

this boarding-ladder bookshelf will 
bring the tang of the sea into your den. 
Nautical cleats and served-line fastenings 
contribute to the salty atmosphere. 

Make all the parts of mahogany if it is 
obtainable. If not, use any other hardwood 
and apply a mahogany stain. After cutting, 
sand the sides and shelves to a smooth 
finish, rounding all edges of the sides and 
the front edges of the shelves. In assem- 
bling, countersink the screws and plug with 
dowels shaped from some of the scrap. 
Tack or cement rubber stair treads on the 
shelves. Place two blocks behind each side- 
piece to keep the shelves level. 

Loop X” rope through each hole, binding 
it with twine and black tape. Wind the 
line around the cleats in a figure eight and 
take a couple of half hitches on the top arm. 


L PARTS 
3/4" THICK 


CLEATS— SCREW 
TO WALL 


| FRONT VIEW 3" 
i 411 SQUARES. 


ALL PARTS ASSEMBLED 
WITH SCREWS, 
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Scooter Has Three Speeds. Be- 
fore becoming a cadet-midshipman at the 
US Merchant Marine Academy, William R. 
Kern welded some %” pipe, added a few 
gears, chains, and a ¥-hp. motor, and came 
up with the two wheeler shown above. It 
earries him 80 miles on a gallon of gas at an 


ing a standard bicycle as a base, Dr. William 
S. Voorhees constructed this unique front- 
wheel driven motorbike. In addition to the 
2-hp. engine, the front housing holds a 
L-gal. gasoline tank—enough for 120 miles. 
The motor is connected through a belt and 
a ball-bearing idler pulley to a countershaft 
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average speed of 30 mp.h, A V-belt the 
tension of which may be varied by an idler 
pulley acts as a clutch to engage the three- 
speed transmission. The latter transmits 
power to the rear wheel through a chain 
Gears were cut on a milling machine and 
hardened. 


By 
y\ 


which is geared to a sprocket on the front 
wheel. A brake on the countershaft 
ated by a handlebar lever; with this and the 
coaster brake, both wheels have braking 
action. Speeds from 6 to 42 m.p.h. may be 
obtained, and the bike is said to be quite 
stable on turns as well as straight runs. The 


speedometer works off the rear wheel. 


ploying a reduction of about pais 
from motor to driven wheel makes this little 
scooter an excellent climber. Since it uses 
a 2.3-hp. engine, it still has enough power 
to cruise at 35 m.p.h. The Rev. J. Karlton 
Dewey, who built the machine, used }” 


bike Built from Serap. 
arts that he found lying around 
his father’s machine shop e the raw 
materials for Robert Barr’s lightweight 
motorcycle. A washing-machine motor, to 
which he added a carburetor for smoother 
performance, gives Barr a top speed of bet- 
ter than 40 m.p.h. Wheels, front assembly, 
and coaster brake were salvaged from old 
bicycles, and additions to the frame were 
made of %” gas pipe. Drive pulleys and 
chain sprockets give a ratio of 6 to 1. 


water pipe for the frame and welded all 
joints. Fittings are made from flat and angle 
iron, Clutch action is obtained through a 
jackshaft located just behind the motor. The 
shaft, which swivels in a horizontal plane, 
is moved by a pedal to slacken or tighten 
the drive belts in operation. 


lees 
Aluminum Goes for a Ride. Bob 
Wurgaft gets a top speed of 25 m.p.h. from 
his aluminum-framed scooter. It uses a 
X-hp. washing-machine motor whose action 
simplifies the design. For one thing the 
machine needs no clutch because it starts 
readily with just a slight push; the brake 
was also omitted since it was found that 
motor compression stopped the wheels 
quickly after the motor was shut off. With 
two passengers a cruising speed of about 
15 mph, is obtained. 
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Surfacing a Boar 
by Hand 


By Edwin M. Love 


Woodworking is the favorite 
hobby both of the man who 
keeps handsaw and hammer in a 
drawer, and the one with a base- 
ment full of power tools. Which- 


ever you are, here’s a chance to 
check your methods against an 


expert’s. This article begins a 
series by Edwin M. Love, noted 
woodworking authority, on how 
to do basic jobs with basic tools. 


Cas wood usually arrives in your 
shop machine planed and sanded. Is 
it perfectly flat? Very possibly, but don’t 
bank on it. Your first step in any woodwork- 
ing operation will be to test the face of a 
board and to true it up if it is crowned, 
cupped, rough, or otherwise deformed. 

If you're working with hand tools, here’s 
how to go about surfacing a board. Place the 
wood on a bench with the better side up. 
lay winding sticks across the ends as illus- 
trated above, and sight across the sticks. 
If there is any twist, you can spot and mark 
the high corners. 

Having discovered the high spots, you 
will want to level them off, but obviously 
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Sighting over straight sticks laid across ends of a board reveals twist or, as here, cupping. 


this won't be easy unless the board rests 
securely on the bench. To plane a cupped 
board, lay it hollow side down; if only one 
side is to be finished and the cupped side 
is the better, plane a flat on the crowned 
side first (Fig. 1) so it will hold steady 
while the other surface is planed. 

Most carpenters and many’ amateur wood- 
workers inspect wood for grain direction and 
lay the board on the bench with the grain 
inclining upward toward the stop. Where 
only a bench stop is used, the board must be 
shifted during planing so that the plane is 
directed toward the stop, or the board will 
swivel. If the bench is equipped with a tail 
vise, the work can be locked between pins 
(Fig. 2) with pressure applied lengthwise 
But this clamping is useful only if the board 
is thick enough to resist buckling, for if 
the piece is planed while bowed up by edge 
pressure, as in Fig. 3, it will be hollow when 
taken from the vise. 

Level the high corners of a board that 
has a twist by planing diagonally, and flatten 


high edges or centers by planing parallel 
with the edges. Start a cut with firm pres- 
sure on the knob, and finish with pressure 
on the handle. Figures 4 and 5 show what 
you should do in this respect, and also how 
the wood becomes crowned lengthwise if 
the heel is allowed to drop at the start, or 
the toe at the end, of a stroke. Lift the 
plane and carry it backward for each new 
stroke; dragging the iron over wood helps 
wear the cutting edge. 

Because the right plane is both a time and 
labor saver, carpenters and cabinetmakers 
use different planes for different purposes. 
Skilled amateurs, however, generally get 


along with only a smooth plane. If you have 
a selection, use a jack plane for the first cuts 
‘on a rough or twisted board. Its iron is 
sharpened with a crowned edge, causing it 
to cut a broad groove, and the cap is set 
back from the edge nearly %”, allowing the 
shavings to pass freely through the throat 
on heavy cuts, 

Like the smooth and jointer planes, the 
jack plane consists of a rigid body, a handle 
and a knob by which it is pushed, a frog 
with an adjustment device to carry the 
plane-iron assembly, a double plane iron, 
and a lever cap. The double plane iron is 
made up of the plane and cap irons, which 


‘CAP 1:08) 
PLANE IRON, 


LATERAL ADJUSTMENT LEVER, n 
\ 


DOUBLE PLANE IRON 


ROUND CORNERS 
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SMOOTH PLANE 
LEVELS RIDGES 


JACK PLANE CUTS 
SERIES OF GROOVES 


|e 


‘PLANE IRON 


5 FITTED 
Kitows Suavinss Fit OF CAP 


JOWEDGEUNCERIT AGAINST IRON 


x 
\ 
| CApser mack 
—— WEDGE TORN OUT 


are held together by 
other plane parts are detailed in 
cutting edges in Fig. 7. 

Shaving thickness depends upon the 
amount of iron that projects beyond the 
sole of the plane. Check this projection by 
sighting along the sole from the toe, or, 
as many prefer, by passing your forefinger 
lightly over the throat. Turn the adjustment 
screw to regulate the depth of cut, and if 
one corner digs in, move the lateral adjust- 
ment lever toward that side. 

Once the high spots are leveled, work 
progressively from left to right, “chasing the 
shavings” by overlapping the strokes. Take 


a cap screw. These and 
6, 
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NaRRow 


THROAT } 


SHAVING CRUMPLED 
AND SHEARED OFF 


PLANEIRON AND FROG SETTING 


al 


a deep enough cut to expose fresh wood 
over the entire surface; there is no point 
in wasting time with extra cuts. The jack 
plane finishes the board in a series of grooves 
(Fig. 8), but leaves it straight lengthwise. 
A smooth or jointer plane removes the ridges 
id leaves the work flat. 

Straight-grained wood planes easily, but 
‘on cross-grained stock the iron tries to fol- 
low contrary grain into the board (Fig. 10). 
When it succeeds, it pries up a wedge and 
tears it out. ing a thinner shaving helps, 
but does not entirely eliminate this ragged 
pitting of the wood. The remedy is to re- 
move the double iron, loosen the screw, and 


GRINDING PLANE IRON 


slide the cap down to 1/64” from the edge 
of a smooth iron (or as close as possible on 


a jack-plane iron). When you take a thin 
cut with this setup, the weak shaving or 
wedge tip will break against the cap at the 
time it is parted from the wood (Fig. 11). 
Smooth cutting of very contrary grain is 
further improved by setting the frog forward 
to narrow the throat. 

With the cap set close, the plane becomes 
a little harder to push and it may therefore 
be necessary to tighten the lever-cap screw 
(Fig. 6)—but not so tight that the projec- 
tion of the edge cannot be adjusted. 

‘A plane will choke—especially on poorly 
seasoned wood-if too heavy cuts are at- 
tempted, or if the throat is too narrow. 
Shavings wedge between the cap and iron 
and scoring results if the fit is poor (Fig. 9) 
or if the lever cap is not tight enough. 
Chattering is caused by a dull plane, a loose 
frog, or a cut that is too heavy for the 
setting of the cap. Be sure that the frog 
screws are tight (Fig. 12). 

Neither speed nor accuracy is possible 
with a dull plane. The iron requires grinding 
if the edge is nicked, out of square with the 
sides, or dubbed off to roundness by too 
much whetting. While grinding, dip the iron 
into water frequently to keep from burning 
and softening the blade. 

Adjust the tool rest on a grinder so that 
the blade is at an angle of 25 to 30 deg. 
and pass the iron evenly from side to side— 
as shown in Fig. 13—until a fine wire edge 
turns up. If the cutting edge is badly nicked, 
hold it perpendicular to the rim of the wheel 
and square it off before forming the bevel. 
Bevel width should be about twice the 
thickness of the plane iron. If a sharper 
angle is made, the blade will dull and nick 
easily; if blunter it will cut less efficiently. 

To obtain the crowned cutting edge that 
is needed on a jack-plane iron, move the 


blade in a broad are across the grinding 
wheel, rather than straight across as indi- 
cated by the arrows in Fig. 13, 

A well-ground bevel is hollow and matches 
the curvature of the wheel. It is a pretty 
good rule to regrind the iron when the 
hollow has been whetted flat (Fig. 17). 
Fit a combination stone—coarse on one side 
and fine on the other—into a block and put 
a few drops of light oil or kerosene on the 
coarse side. Rub off the wire edge raised 
in grinding, laying the iron flat on the 
stone as in Fig. 14. The oil floats away the 
particles of metal, keeping them from clog- 
ging the stone. Wipe the stone clean and 
oil it again. Whet the bevel, holding it 
without rocking at the angle of grinding 
(Fig. 15). It is best to use long, straight 
strokes with medium pressure to wear the 
stone evenly. When a fine wire edge forms 
(felt by sliding the finger off the flat side 
of the iron) wipe both stone and iron and 
repeat the same operations on the fine stone. 
Whet off the corners of a smooth plane iron 
to keep them from scoring. 

One method of assembling the cap and 
plane iron without striking the freshly 
whetted edge is illustrated in Fig. 16. Slip 
the cap screw through the plane iron while 
the edges are held apart as shown, then 
swing the two irons together. Slide the 
cap down toward the cutting edge and ad- 
just the clearance before you tighten the 
TO BE CONTINUED 


screw. 
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MEEPING THE 
HOME SHIPSHAPE 


WF Z ~ 
ADHESIVE-TAPE 
Pace ag SPOOL 


Empty adhesive-tape containers make excel- 
lent holders for tape measures, The tape should 
be wound up on the spool and the cover 
snapped on to protect against dirt and wear. 


An old mirror kept in the kitchen will serve 
as a bulletin board for writing notes to the 
family. “Hang a china-marking pencil nearby; 


it writes distinctly and washes off easily. 
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When you make a mistake in your measure- 
ments and brew weak coffee, add just a little 
instant coffee to the pot. It will bring the brew 
up to strength without spoiling its fresh flavor. 


measure and draw a guide line 3 
Make a pinhole every 4” along this line, unroll 
the shade, and cut on the dotted line. 


rumbles 
by can be anchored with tiny dabs of plastic 
weatherstripping or pieces of cellulose tape. 


There’s no need to fumble with your keys to 
select the right one for any particular lock 
and get it right side Filing identifying 
notches in the top will do both jobs at once. 


fe from paper clips. 
Snip each clip near its center to make three 
staples, Cut at an angle to obtain sharp ends, 


A spot of colored paint on the edge of each 
record can tell you at a glance what type of 
selection it is and make it easy to pick 
kind of musical program from your collection. 


Outdoor stairs that are located in deep shadow 
can be made safer if you brush a strip of alumi- 
num paint along each tread and riser to catch 
whatever little light may be present. 


Dust specks won't collect on a newly varnished 
surface if it is suspended upside down to dry. 
Before trying this, though, clean the ceiling 
joists and give the dust ample time to settle. 
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Yy' x 10" x 16% 


TO SUIT MOTOR, 


Whether it’s sharpening shop pencils or shaping chair rockers, the 


isk sander saves ti 


Hinged Table Speeds Sanding Jobs 


ESIGNED for a production shop, this 

disk sander smooths rough stock and 
sands external curves to shape rapidly, Be- 
cause of its wood construction, it is simple 
to build. 

Both the motor and hinged table may be 
mounted on a base of %” or heavier wood, a 
slot being cut to provide disk clearance and 
a place for attaching an exhaust unit if one 
is desired. A %-hp. motor or better should 
be used to drive the 10” disk, which can be 
bought, or cut from %” plywood and bolted 
to a shaft flange. Adjust the height of the 
table to bring the center of the disk level 
with it. If the available stock makes the 
table too high, the motor may be blocked 
up the necessary distance. 

In attaching the hinges, leave about a k” 
gap between the blocks. Two wood screw 
turned into the underside of the table di- 
rectly over flat-headed nails driven into the 
base, provide adjustment for leveling the top 
square with the disk—Rictarp Hanscos. 


Convex curves are a quick job. The table 
be grooved for use of a miter gauge if di 


Disks are replaced by lifting the top. A dust 
slot in the base also provides disk clearance. 


206 rorutar science 


Buffer Cut from Shoe Polisher 


Ir you have a hand power tool, a strip of 
sheepskin cut from a ten-cent shoe polisher 
and cemented around a grinding wheel ac- 
cessory makes a first-class buffing wheel, 
suitable for polishing brass and any of the 
precious metals.—KeNNeTH MURRAY. 


Mounted on the tank, this automobile gas pump was adapted to 


ulate cutting oil in a shop. 


Let Pumps Do the Job 


A bottle pump is operated by compressing the 
bulb while the thumb covers a hole in its end. 


In your shop or your home, there are 
many ways they can aid you. Here are 


suggestions for making various types. 


By Walter E. Burton 
and W. A. Conway 


Pas one form or another are adapt- 
able to a wide variety of jobs. Around 
the home and farm, they can save a lot of 
labor in moving bulk liquids. In the shop, 
they'll provide a steady supply of tool cool- 
ant. In the laboratory and photo darkroom, 
they may transfer chemical solutions from 
one container to another. When water leaks 
into a cellar, they can pump it dry. To 
create a lively water display in table and 
garden fountains, and to aerate fish ponds, 
pumps will stay on the job 24 hours a day. 

Simplest of all is a pump operated by a 
rubber bulb, an adaptation of the wash bot- 
tle seen in chemical laboratories. For this, 
you need only a two-hole stopper (rubber 
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ed” through a si 


uses may be found for such pumps. 


II rollers must move freely around the groove. 
The rubber tubing is lubricated with talcum. 


or cork saturated with paraffin), some glass 
tubing, and a rubber bulb open at both 
ends. Heat the middle of a short length of 
the tubing in a Bunsen flame, bend to about 
45 deg., insert one end just through the 
stopper, and attach the bulb to the other. 
Bend a long piece of tubing to an angle of 
about 50 deg., and insert one leg through 
the stopper so the end almost reaches the 
bottom of the liquid. 

To pump liquid from the bottle, compress 
the bulb while holding your thumb over 
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the open end. Once the flow is started, the 
discharge tube wiil act as a siphon if the 
end is below the liquid level 

Another simple pump consists of a loop 
of rubber tubing, held in a fixed position, 
and several rollers mounted on an axis so as 
to move along the tubing, compressing the 
tubing and forcing liquid ahead of them as 
they Such pumps, made in one of sev- 
eral forms, are particularly useful in trans- 
ferring corrosive liquids. 

An improved type using the same prin- 
ciple but having considerable more flexi- 
bility is illustrated on this page. Here, the 
pressure of the rollers may be adjusted 
closely, a valuable feature when you want 
to use tubing of different sizes. When the 
pump is not in use, the pressure can be re- 
leased, thus prolonging the life of the tub- 
ing. If roller pressure is released, the pump 
tube may operate as a siphon in some in- 
stallations when once filled. 

This pump has a %” wide rectangular 
groove X” deep, centered on a 1%” radius; 
the rollers are %” wide and 11/16” in 
diameter, and the rotor 4%” in diamet 
Machined from aluminum alloy, the rolle 
rotate on %” brass rods in slots cut in the 
plywood rotor. An axle is fixed in a bearing 
plate, and the rotor is bushed to turn on it. 
‘The rotor may be turned by a hand crank, 
or a groove may be cut around its edge to 
receive a motor belt. 


Lubricate the Tubing with Talcum 


Since the tubing may have a tendency to 
“walk” through the pump, anchor the inlet 
end to the back of the pump body with ad- 
hesive tape at the point where it passes 
through into the groove. Also lubricate and 
protect the tubing that lies in the groove by 
applying talcum powder liberally. If the 
bearings are oiled, be careful to keep oil off 
the tubing. The operation of such pumps 
is sometimes improved by placing a circle 
of thin springy brass or steel between the 
rollers and tubing. 

This pump may be used to transfer 
laboratory solutions to bottles from large 
tanks, pans, or sinks; to empty or fill aquar- 
iums; to circulate the liquid in a plating 
tank, and so on. If an oil-resistant synthetic 
rubber is used, the pump will handle oils 
and gasoline. Ordinary rubber is suitable 
for pumping oils for brief periods, but the 
tubing should be immediately flushed and 
thoroughly drained. 

A third type of pump, useful around the 


garage and shop for transferring oils and 
other petroleum products, may be made 
from a standard gasoline pump. Such -a 
unit, employing a Ford pump, is shown in 
the adjoining illustrations. This pump has 
a lever that moves a diaphragm back and 
forth. Therefore, the drive must impart a 
reciprocating action to the lever. This is 
accomplished by mounting a cam on a shaft 
driven by a pulley. 

Two bolts hold the pump to a hardwood 
block, and the #” shaft operates in two self- 
lubricating bronze bearings driven into holes 
bored into the wood. The cam, machined 
from cold-rolled or tool steel, is held by a 
small setscrew near one end. A spacer col- 
lar between cam and bearing at the pulley 
end of the shaft is machined from cold- 
rolled stock, or may be part of the cam. The 
cam has an offset of 1/16”, measured be- 
tween centers of the outer diameter and its 
shaft hole. This imparts stroke to the 
end of the pump arm. Lubricate the cam 
with heavy oil or grease. A sheet-metal 
plate keeps the lubricant in and dirt out. 


High Speed Gives Steadier Stream 


A 1/20 or 1/30 hp. motor will provide 
adequate power for most uses. The pump 
may be operated at various speeds, but the 
stream is steadier and more powerful at the 
igher rates. When operated very slowly 
with a geared-down motor, the pump may 
be used to aerate an aquarium. It will also 
serve for pumping coolants for a lathe, mill- 
ing machine, drill press, or other machine 
tool provided there are suitable filters or 
settling tanks to keep solid particles out of 
its valves. Normally, small amounts of 
solids are trapped by a screen built into the 
pump. This may be reached by taking off 
the cap on top of the pump. 

For circulating cutting oil or other cool- 
ants, a better arrangement is to mount a 
vane-type automobile oil pump so it is im- 
mersed in the oil or at least has its inlet port 
below the surface. During war-production 
days, one machine shop used such a setup 
with a drill press, the pump being immersed 
in cutting fluid in a pan below the table 
that served both as a reservoir and a means 
of catching fluid that dripped from the 
table. Mounted in a comer of the pan, the 
pump was surrounded by a fine wire screen 
to keep chips out of it. Since a portion of 
the housing of this type of pump is cylindri- 
cal, it can be easily mounted in a hole. 

By modifying the pan design or by using 


Install a eam to impart 


reciproc 
if you want to use a diaphr 


type 


ing action 
s pump. 


dwood up 
ft and cam assembly. 


Mount the pump on a li 
as below to take the s 


Bronze bearings for the shaft are driven into 
bored holes. Attach the cam with a setscrew. 
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4 3S = 
A rubber-diaphragm pump may be used to 
aerate aquariums, One stroke a second is ideal. 


running the belt directly 


Speed is reduced 
ty Hi per walter oocld Rak 


‘on the motor shaft. 


seer * 


A piston and cylinder may be used in place of 
the diaphragm pump, The drive is the same. 


Aint the power stroke by a leather 
de ere Rake PP" sed the Rave 8/18" 
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CORD BINDING. 


Yan CAN 


Drill two holes in the can bottom. Cover one 
with the valve and solder tubing to the other. 


a separate tank, a similar arrangement may 
be used to pump coolant to a lathe or mill- 


* ing machine (PSM, Aug. '44, p. 194). 


Aquariums require aerating to freshen 
the water. Two types of reciprocating 
pumps that do the job well are seen here. 
Such pumps discharge their air through 
small holes in a metal tube on the aquarium 
bottom. These pumps are also fine for 
agitating electroplating solutions (PSM, 
Dec. ‘47, p. 210). 


Diaphragm or Piston Moves Air 


One type consists of a rubber diaphragm 
that is oscillated by a crank arm. In the 
other, the diaphragm unit is replaced by a 
simple cylinder and piston, the driving 
mechanism remaining the same. Any small, 
quiet-running motor that has sufficient 
power may be used, a rubber vacuum-clean- 
er belt connecting the motor to a large pulley 
mounted on a wooden block. In this case, 
the 34” pulley is a war surplus item. It has 
a ball-bearing hub that is secured to the 
wooden block by aX” bolt. Experience with 
the pump indicates that a larger pulley, say 
one 5” or 6” in diameter, would be better 
because of the slower possible speed. 

A crank arm, or pitman, may be made 
from %” brass or steel rod. Thread one end 
for a standard nut such as a 6-32, flatten 
the other end, and drill a hole in it to re- 
ceive a 4-36 or larger bolt that engages a 
threaded hole near the pulley hub. Thread 
the hole only part way through so the bolt 
will jam tightly in it. Use a spacer to keep 
the crank arm clear of the shaft end. 

The drawings illustrate construction of 
the diaphragm and piston units. Use a 
strip of tin plate and wood screws to mount 
the diaphragm unit on the base, locating it 
so the crank will be at the midway position 
on the pulley when the diaphragm is un- 


A tin can serves as a reservoir for this small 
fountain pump. Watertight joints are essential. 


flexed. For an aquarium, the pump should 
be operated at about one stroke per second. 
On the inner end of the dowel in the piston 
unit, fasten a-cup-shaped disk of soft leather 
with a single small screw. Thus, when the 
piston is pushed into the cylinder, the disk 
drives air ahead of it. When the piston 
withdrawn, it permits a fresh charge of air 
to enter. For best results, you should keep 
the leather lightly oiled. 

A toy steam engine driven by an electric 
motor belted to its flywheel also makes a 
practical aquarium pump. Connect the tube 
to the steam-inlet port. Similarly, a model 
gusoline engine could be used as a com- 
pressor, the air-outlet line being connected 
to the spark-plug hole. 


Centrifugal Pump Operates Fountain 

A fountain projecting a stream of water 
a few inches into the air is an eye-en- 
gaging centerpiece for a table. A  cen- 
trifugal pump to power such a fountain is 
shown above, the small induction motor 
being concealed under the base. 

To prevent water from running down on 
the motor, a vertical tube is soldered to a 
central hole in the pan. The central sleeve 
or arbor should be a tight push fit on the 
shaft. This sleeve, the washer at the top, 
and the brass tube bearing the pump vanes 
constitute the rotor. Note that the hole in 
the washer is large enough to permit the 
vane tube to be adjusted for clearance. 

The housing in which the vanes rotate 
was made in this case from a tin box 14” in 


Conceal the motor under the reservoir. Run a 
rubber tubing up to the sprayhead, 


diameter. Cut to a height of %”, the box 
was soldered watertight to the pan bottom. 
The box lid, with a hole cut in its center, 
acts as the top part of the housing, its outer 
rim being a close fit. There should be 
enough clearance between the lid and vane 
tube for the water to enter the pump, say 
4%” all around, 

Rotor vanes may be made of sheet brass 
or other non-rusting material. In this case, 
they measure, when straight, 5/16” by X”, 
and have %” of their length bent at an angle 
for soldering to the %” brass vane tube. 

Driven by an electric motor, a centrifugal 
automobile water pump is excellent for 
transferring considerable volumes of water. 
One application is as a sump pump for 
draining a wet basement. For a sump in- 
stallation, the motor should be a ball-bear- 
ing type that will operate with its shaft 
vertical. Other applications could be cireu- 
lation of water in a hot-water heating sys- 
tem, or operation of a lily-pool or wall foun- 
tain. 


Garden fountains may be operated by an auto 
water pump. Place a screen around the intake. 
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y SHOP IDEAS 


Taper Turning Is Simplified. 
The bother of realigning a set-over tailstock 
after taper turning is eliminated with this 
handy device. It consists of a stub 60-deg. 
center pressed into a small plate of 3/16” 


stock that can be held in the 4-jaw chuck, 
With the latter mounted on the tailstock, 
the degree of set-over and hence of taper is 
simply a matter of careful chuck adjust- 
ment.—H, L, Pamiuirs, - 


Dial Mikes Diameters. It's often 
awkward to measure narrow grooves or 
shoulders with a micrometer. I now read 
these diameters off the lathe cross-feed col- 
lar, using an extra set of figures etched on 
it.’ These run oppositely to the original, 
and are twice the value, Instead of etching 
the dial, you can attach adhesive tape out- 
side the old readings, with the new ones 
penned on it. 

Set up a combined turning and cut-off 
tool and turn a scrap piece down to nearly 
.200”. Leave the cross-feed handle at ex- 
actly zero while you use the compound feed 
to bring the work to precisely .200”, as 
measured by a micrometer. This sets the 
tool to show any desired diameter. For any 
under .200”, the new collar may be read 
directly; for larger diameters, each succes- 
sive zero adds .200”.—Frep N. ScHwEND. 
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Impreving Hand Drill. The aver- 
age hand drill has insufficient torque when 
the drill encounters stiff resistance, as when 
breaking through metal. I made a special 
longer handle for my drill and now find 
that I have plenty of power for most job: 
To make a replacement handle, remove the 
old one, trace its outline on %” flat stock, 
extend it as desired, and saw out. Make 
sure the new handle will clear the chuck 
and drill body. Save the old crank in your 
toolbox for use in cramped quarters. 


Dispersing Abrasives. The crafts- 
man who has occasion to use the finer 
grades of aluminum oxide or silicon carbide 
abrasives: often finds it difficult to spread 
them evenly over a lap. Try keeping them 
in tightly corked bottles to which alcohol 
has been added. When the abrasive is 
needed, shake the bottle and spread a few 
drops on the lap. The alcohol evaporates 
rapidly, leaving a thin and evenly dis- 
tributed deposit.—RaLru McCiunc. 


Tool Cuts Bosses. One of the tough- 
est details to reproduce in making models 
ot locomotives and other machinery is the 
boss at the end of a connecting rod or 
wheel. The little homemade cutter held in 
the fingers above, designed for use in lathe 
or drill press, will tum out very realistic 
con rods or wheels in short order. The 
quence of construction is shown in Figs. 1 
through 5. Harden by heating bright red 


Special Dog Drives Work. We 
had to make a number of bolts with hook- 
type heads, turning them from flat bar stock 
that was centerdrilled off center at both 
ends to provide the overhang. To drive 
them on the lathe we devised a pair of 
angle brackets bolted together as shown, 
with an oblong hole filed in one to take the 
work. A lathe dog of this type has the 
merit of allowing the cutting tool to get 
within 4” or so of the driven end, and turn 
a clean, sharp bolthead shoulder. Similar 
special driving brackets could be made with 
holes designed for use with square or hex 
stock—G, Taytor. 


Foreman} 


amie © @ 


‘Da ROD asi Sik EQUAL SPACES 


and quenching, and temper by heating the 
shank gently until a straw color moves to 
the base of the teeth, and then requenching. 
The steps showing how to make a small con 
rod are detailed in Figs. 6 through 10, The 
through holes can of course be redrilled 
larger after the bosses have been formed. 
If you make yourself just one such cutter, 
be sure the boss diameter suits the scale in 
which you are working—H. R. Pristen. 


Springs Cushion Motor. With a 
lathe motor placed on a pivoted mount, 
throwing the countershaft-release lever to 
the power-off position let the motor drop 
with an annoying thump. A pair of valve 
springs from a junked car stopped the noise 
and saved the motor from possible harm. 
‘The springs fit into blind holes in a wood 
block underneath, the holes being bored to 
a size that is a light press fit for the springs. 
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PHOTO IDEAS 
AND EQUIPMENT 


Wax Frees Holders. If your sheet- 
film holders are difficult to slide in and out 
because they stick, apply a very thin coating 
of wax along the edges and they then will 
move with ease. The same treatment will 
overcome the tendency of metal film-pack 
adapters to bind.—W. Menniue. 


Storage Rack. A 
partitioned bottle case 
of the type used to de- 
liver beverages will 
serve as a handy rack in 
the darkroom for stor- 
age of various small 
items of photographic 
equipment. It also may 
be used as a means of 
transporting such equipment to the kitchen 
or other temporary darkroom, the hand 
openings in each end of the case making it 
easy to carry. —H. Leeren. 


Slides Dated. 
Tiny gummed labels 
placed in a comer of 
mounted color films 
serve a dual purpose. 
The date the exposure 
was made may be 
marked on the label, 
and it also will act as a 
guide in inserting the 
slide in the projector 
80 it faces properly. 
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Switeh Reduces Eyestrain. Cou- 
pled to the camera shutter, a dim-bright-dim 
switch developed by Leonard Parke, of 
Coconut Grove, Fla., makes it unnecessary 
for portrait subjects to pose under hot studio 
floods. While the subject is being posed, the 
floods are dim. When the exposure is to be 
made, the photographer squeezes the bulb 
and the lights rise to full intensity as the 
shutter clicks, returning to dim after the 
exposure. Marketed as the Parke Eye-Saver, 
the switch sells for about $35. 


Cards Tilt Camera, When a camera 
is placed on a table or other improvised 
support, playing cards provide a handy 
means of getting the right amount of tilt. 
By adding or removing a card or two from 
the pile, you can frame the picture exactly. 


a No. 1 photoflood bulb, and 
hand magnifier are the major elements. 


Tin-Can Spo 
Highlights Your 
Pictures 


OR special effects in photography, a 
potlight is practically indispensable, 
Here's one built around an ordinary kitchen 
canister and so easy to construct that one 
evening should suffice to complete it. A 
No. | photoflood bulb supplies the light, and 
the lens is the glass from a hand magnifier. 

Scribe a line across the center of the 
canister bottom, center a lamp receptacle 
on tke line, and pierce for the mounting 
holes, Also drill or punch other holes as 
indicated for ventilation and for the knob, 


lished by sliding the end 
This can has a felt bushing. 


the cord bushin ind_strap-iron bracket. 
Remove the bottom from a %-pint paint 
can and cut the top flange from a similar 


can, In the center of the canister cover, 
cut a hole the size of the flange opening. 
Then, holding the flange, cover, and can 


in sequence, drill holes for the four 
bolts that hold them together 

Cut one end from a soup can with a rotary 
opener and in the opposite end cut a hole 
4” smaller than the lens diameter. Form a 
-retaining ring from stiff wire. Cement 
felt around this can to make it a snug sliding 
fit in the other, Small dents made in oppo- 
site sides of the canister and cover with 
the latter in place will hold it on securely. 
Polish the cans with steel wool. 

For convenience, install a switch in the 
electric line.—Paut F 


"by &” 


Four bolts secure the middle can to the canister cover and a flange cut from another can. 
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When mounted, the turret will enable you to 
quickly the lens best suited to any negative. 


untersink the screws that hold the cover 
to the mount. Note shoulder on the lens plate. 


> 


Closely fitted into the cover, the lens plate 
should revolve smoothly on the center screw. 
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Turret Changes 
Enlarger Lens 


H. Honest 


By: 


F YOU use several lenses for enlarging 

negatives of different sizes, this turret 
will enable you to turn any one of three 
quickly into position for use. The ide 
was adapted from motion-picture cameras 
that have a turret for changing lenses. 

Although the turret presented here was 
designed for an Eastman Precision Enlarger, 
it can be suited to one of another make by 
altering the mounting plate as necessary 
The turret holds 2”, 3”, and 4” lense: 
enough to take care of any negative within 
the capacity of the enlarger; that is, from 
35 mm, to 2k” by 3K”, 

For lightness, it is advisable to machine 
the cover, mounting, and lens plates from 
aluminum alloy, although another metal 
could be used. Turn the shouldered screw 
from cold-rolled steel. This screw holds the 
lens plate in position and allows it to rotate. 
Follow all the dimensions exactly. This is 
important to assure that each lens will be in 
proper alignment when turned to the pro- 
jection position. 

Two small holes originally were provided 
in the lens plate for a click-stop spring, but 
this is optional. Matching marks scratched 

n the edges of the lens and cover plates 
were found to be just as satisfactory for 
locating the lenses properly, 


Mounting plate dimensions are easily changed 
to suit your particular enlarger if necessary. 


LENS PLATE 


iTap 6-32 ||, 


eter 
MOUNTING PLATE 


ay vs 
(UMN) |S e 
Bi 

wort lie 
banana : 
SHOULDERED. SCREW : 


Turn the shouldered screw from cold-rolled 


steel. Use aluminum alloy for the three plates. 


Infrared Lamp Dries Negatives in 20 Minutes 


= 


Hene is a method I am using success- 
fully to dry negatives with an infrared lamp. 
With the face of the 375-watt lamp 18” 
away, 4” by 5” cut film dries in 20 minutes 
instead of the 90 I used to allow. A standard 
interval timer shuts off the light at the end 
of 20 minutes. 


An 18” length of gooseneck, fitted with 


“A 


isc 


a porcelain socket, is attached to the wall 
near an outlet box and switch. The timer is 
located on an adjacent shelf. A microswitch 
with a roller trip arm is positioned on the 
back of the shelf so that the timer lever will 
actuate the switch. The timer may be lifted 
off for use elsewhere. Four screws prevent it 
from creeping—G. Dexter HERNDON. 
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Thin sheet metal, easil to shay 
tod for the bor ‘aod tase, "Golder all lat, 
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Brightly tinned, an asbestos plate pad Speed 
an excellent reflecting pl inside the box. 


Box Reflectors 
for Flood Lamps 
Increase Light 


'WO of these box reflectors, each hold- 

ing three No. 2 photofloods, will provide 
all the light you'll need for virtually any 
ordinary photograph taken indoors. If 
you're reasonably adept with tin snips, you 
can make the units with little effort and 
expense. 

The reflector is a pad of the type that 
housewives use under hot dishes. These 
pads have two advantageous features—a 
brightly tinned surface giving you a tarnish- 
proof reflector, and a back of thick asbestos 
that you'll appreciate with all three lights 
going. Buy a medium-size pad and cut it 
down to fit. 

For the two boxes, your local hardware 
store or tinsmith probably can supply thin 
tin plate or galvanized iron. After cutting 
the body and base, bend them as indicated. 
Holes for the sign sockets, which are mounted 
with threaded collars, can be cut in the 
base with a cold chisel. In assembling, 
notice that the top edge of the reflector 
should be slipped under the upper edge 
of the box before the latter is flattened. 
Solder all the joints. 

Install a switch in the indicated slot, wire 
the three sockets in parallel, and fit the 
bottom board into the assembly and secure 
with wood screws. To this screw a tripod 
socket tapped ”-20.—Jack MELLINGER. 
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Graph Adds Parallel Resistors 

Ove of the more tedious jobs in electri 
work is calculating the combined 
of resistors in parallel. The classical meth- 
od is to add reciprocals, but if the range of 
values is not too great, there is a simpler 
way that is accurate enough for most prac- 
tical purposes. 

On some ruled paper, draw perpendic- 
ular lines about 6” apart. From the hori- 
zontal line representing the highest resistor 
—10 in the sample above—draw a diagonal 
to zero. Do the same on the opposite side 
with the next highest. Extend the point of 
intersection to the margin (4.44 ohms) and 
repeat for this and the third resistance. The 
resultant is found where the lines intersect. 
You can continue for any number of re- 
sistances; when the page becomes crowded, 
transfer the last figure and continue on a 
new sheet.—Joun W. La Lonpe. 


Decorates Radio Panel 


Fon craftsmen who like to work in wood, 
a custom-made auto-radio panel is a satisfy- 
ing project. The one at the right is made of 
curly maple with mahogany inlay. Richer 
in appearance than the chrome escutcheon 
it replaced, it also harmonizes with the car's 
interior. The back of the panel is routed 
for the metal retaining plate, and curved to 
fit flush against the rounded contour of the 
dash.—GLenn A. WaGNER. 


Switches Act as Door Lock 


AN ELECTRIC com- 1 
bination lock is ex- A] 
tremely handy on a = 

frequently used door 

such as that of a 

workshop. No key is 

needed, and the com- 

bination can be 

changed at will. A 

sliding bolt with- 

drawn by a magnet 

or solenoid may form 

the lock, or if you 

want a key lock in addition, a magnetic 
strike such as is installed on apartment- 
house doors can be used. 

The combination consists of from six to 
12 SPDT switches, either flush mounting or 
the toggle type, wired so that they must be 
thrown in a definite pattern for a continu- 
ous circuit to open the lock, With 12, thou- 
sands of combinations are possible. All wir- 
ing must be concealed and inaccessible from 
outside.—CHAMBERLAIN: Fenny. 


sanuary 1948 219 


“X NEW TOOLS 


I Aids Plasties Work. Thi 
outfit was designed especially for both in- 
ternal and external cutting and carving of 
plastics by means of heat, b 
used for wood and leather. 
two sizes, the larger including a hot-wire 
saw, cutting and carving tools, a control 
box, and extra ac Both sizes oper- 
ate on 115-volt AC. The distributor is 
Barnett Specialty Co., Los Angeles. 


oN 


Solder Fed to Tip of Iron, An at- 
tachment that may be clamped on any 
standard electric soldering iron supplies wire 
solder to the tip of the iron at the touch of 
a lever. An adjustable stainless-steel nozzle 
guides the solder exactly where it is needed. 
The attachment is produced by Nelpin Man- 
ufacturing Co., Long Island City, N. Y. 
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Drilling Speeded Up. A self-con- 
tained, high-speed electric drill announced 
by the Dumore Company. Racine, Wis., is 
intended for use in any standard drill press, 
lathe, or milling machine. Operated at 
17,000 r.p.m. by its own 1/16-hp. motor, it 
accommodates drills from No, 80 up to k”. 
Although the tool is normally supplied with 
a %” taper shank, a No. 2 Morse taper shank 
can be obtained if desired. 


It’s Called a Spindriver. A tool 
made by the Skamser Spindriver Co., Los 
Angeles, is both a screwdriver and hammer. 
When it is used as a screwdriver, the bal- 
anced head serves as a flywheel to help spin 
home the screw. When a hammer is needed, 
the head slips along the shank and is held 
by a thumbscrew. It sells for about $2. 


The dial pie on which the slug-tuning unit 
is mounted makes up the face of the receiver. 


The back of the tuner is shown at left. Next 
to it is a rear view of the complete receiver. 


Pocket Set Has Permeability Tuning 


OMPACTNESS in radio receiver design 
G tise been yactueved ta many ways, but 
when really tiny sets are made they will 
probably employ permeability tuning. In 
this regenerative circuit the usual variable 
condenser and the coil with primary, sec- 
ondary, and tickler windings are replaced by 
a thin plastic form 5/16” in diameter around 
which is wound a special low-resistance coil. 
An iron slug moves inside the form to vary 
its inductance and tune to any frequency 
in the broadcast band. The tuning unit 
used comes mounted on a 3%” by 5” metal 
plate; dial and pointer are on the reverse side. 

The single coil of the tuner serves for both 
antenna and tickler windings; the latter acts 
as a feed-back path between plate and grid. 
Regeneration is obtained by varying the 
interelectrode capacity of the 12BA6 detec- 
tor through the 100,000-ohm potentiometer, 
R3. When this capacity is high, the circuit 
breaks into oscillation. As the plate voltage 
is decreased, the plate-to-grid capacity de- 
creases and the tube becomes less sensitive 
to incoming signals. Best reception is ob- 
tained when the potentiometer is set just 
below the point where oscillation begins. 

Four %” wire-mesh ventilators are let into 
the sides of the 1 3/16” by 3%” by 5%” 
wooden box. Shafts for the switch and 
regeneration control are brought out through 
the panel and holes are drilled for mounting 
the earphone jacks and the antenna binding 
post. Post and jacks must be of the insulated 
type and should not make contact with the 
metal panel, 

No chassis is needed since heavy bus bar 
is sufficiently rigid to support the tube 
sockets and other light components. When 
wiring the set, leave the tubes in their sockets 


to insure proper spacing of the parts. Adjust 
C2, the .001-mfd. trimmer that is brought 
out through the side of the box, until sta- 
tions come in at their proper dial settings. 
Do not use an external ground, since this 
connection is already made through the 
115-volt AC or DC line. A hank of wire will 
serve as an antenna, or you may connect the 
set to an outdoor aerial.—Epwanp BLANTON. 


LIST OF PARTS 


'430-ohm line-cord resistor. 
+ C5, C9: .005 mfd., 400 volts midget tubular. 
001 mfd. (max.) trimmer. 
: 10002 mFd., mica. 
D4: 1 mfd., 400 volts, paper. 
}: 002 mfd.. mica, 


150-volt electrolytic. 
ty-tuning unit for regenerative 


3PST rotary 


SI A 
Tubes, sockets, insulated phone tips, binding post, 
steel-mesh ventilators, misc, hardware. 
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Complete phono oscillator, built into the arm 
of a pickup, plays records through any nearby 


- ra 
ill 


x a 
radio. Screw or clamp the flange so that the 
needle will track on @ tumtable, and tune in, 


Playing Records with One Tube 


Want an extra phonograph for den 
or shop? Take your pick of these 
three one-tube music makers. 


Mot people who live in large house- 
holds know the advantages of having 
one or more small radios scattered around 
the house. If you want to listen in while you 
work, play, or rest, or if you just want to 
hear a different program from the one that’s 
coming in over the living-room console, you 
can go off and tune in on your own private 
set, It’s different with phonographs, but it 
doesn’t have to be. Here are three different 
models that can be built easily and inexpen- 
sively, each around a single tube. 

Pictured on this and the facing page is a 
novelty design by Frank Tobit may be 


used with any phono motor to play records 
through a radio. If you have an odd turn- 
table around, or a portable phonograph that 
doesn’t sound too well, just clamp on this 
pickup and tune in through a nearby radio. 
Inside the tone arm you have a complete 
miniature broadcasting station. 


Oscillator Built in Pickup 

A subminiature tube, the 2G22, acts in 
this circuit as a pentode modulator and tri- 
ode oscillator, Designed for pocket receivers, 
it requires a plate potential of only 22% volts, 
Output from the crystal is fed through pin 
3 to the control grid of the pentode modu- 
lator. The triode oscillator, shown to the 
left of the common filament in the diagram, 
creates a carrier wave somewhere in the 


Here’s the mi 
its power supply. The larger battery, bottom, 
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re transmitter, including provides 1% volts for the heater; the smaller 


unit above it is the tiny 22%-volt ‘plate supply. 


broadcast band. This wave, modulated by 
the output of the crystal, is radiated to a 
nearby receiver and there tuned in as if it 
were a regular broadcast signal. 

Across the crystal cartridge is soldered a 
%-watt “20,000-ohm carbon resistor. This 
relatively low value was found to be neces- 
sary because the output of the crystal was 
so great that it overmodulated the tube and 
caused considerable distortion. Depending 
upon the pickup used, you may find that 
you get better results with a higher or lower 
resistor value. 

No socket is required for the tube since 
it is small and light enough to be supported 
by its own wiring. Place it directly behind 
the crystal cartridge, and make sure that it 
does not touch either the cartridge or the 
sides of the arm, since needle vibration 
might cause the tube to become micro- 
phonic. Tuning of the transmitter is ac- 
complished hy C2 and the secondary, or 
grid-to-ground, winding of L1. The former 
is a small padder condenser with a range of 
approximately 300 to 1,000 mmf., and the 
latter is a standard midget iron-core antenna 
coil, mounted directly behind the tube. 

Oscillation within the tube is developed 
by the feedback coupling between the two 
windings of the coil. Just to preclude the 
possibility of any wiring touching the metal 
of the arm, line the inside with two or three 
layers of cellulose tape before you start. 

The padder is mounted through a hole 
in the arm so that the capacity-adjustment 
screw is accessible through the top. This 
allows you to vary the frequency until the 
signal comes in at a blank spot on the radio 
dial. For the antenna lead, use a 20’ hank 
of wire. Bring it close to the antenna lead-in 
of the radio, but do not connect them elec- 
trically. 


Phono Strip Amplifier 


For beginners in electronics, Homer L. 
Davidson has worked out this one-evening 
project. You'll be surprised at the results 
you can get from a pint-sized amplifier that 
uses only five condensers and four resistors, 
yet gives you independent control of both 
volume and tone. 

‘Again the tube selected serves a dual 
purpose. The 117L7-GT is both amplifier 
and power rectifier. Constructed on a thin 
strip of composition board, the amplifier can 
be mounted in any position inside the box 
that houses the phono motor and turntable. 
First drill a 1%” hole to receive the octal 


A pelaied, radio chassis holds the phono motor 
and bat 


tteries; the rest is under the tone arm. 


CARTRIOGE PICKUP ARM 


LIST OF PARTS 


: 20,000-ohm, -watt carbon, 
,000-chm, #-watt carbon, 
: 100-mmf. mica. 
300 to 1,000-mmf, padder. 
+: Unshielded iron-core antenna coil. 


Sl: SPST toggle (or DPST to connect 
phono motor simultaneously). 


Crystal pickup, 2G22 subminiature tube, 
20’ hank of antenna wire, 22%-volt B 


battery, 1%-volt A battery, misc. hard- 


ware. 
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A dual-purpose rectifier and beam-pow 
makes this compact amplifier Semis: 


rer tube 
A strip 


socket. If you don’t have the right size drill, 
make smaller holes and file out the opening. 
Install the two variable resistors, one on each 
side of the socket, with their shafts facing 
in the opposite direction from the tube. 
Using spacer washers, you will then be able 
to screw the strip to the inside of a cabinet 
or panel so that the controls will be easily 
accessible. 

‘A dynamic speaker was used, and its 
field coil became the filter choke. In addi- 
tion to this coil, the filter employs a dual 


Control shafts project through panel bottom 
and can be brought through front of cabinet 
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of nonmetallic material such as bakelite, ply- 
|, or composition board serves as chassis, 


40-mfd. electrolytic condenser or two sep- 
arate condensers of equal value. If you have 
a 5” permanent-magnet speaker, you can 
use that instead of a dynamic unit by sub- 
stituting a 3,000-ohm resistor in place of 
the field coil. Filtering action, however, 
will not be as smooth. 


High Input Yields High Output 


With one of the new pickups that give 
between four and five volts of signal 
strength, you can get very substantial room 


LIST OF PARTS 


RI: 1-meg. potentiometer. 
R2: 150-ohm, ¥-watt carbon, 
R3; 25-ohm, 5-watt wire wound, 
R4: 50,000-ohm pot. 
C1, C3: ,05-mfd., 400-volt paper. 
C2: 10-mfd., 25-volt electrolytic. 
5: 40-40 mfd., 150-volt dual elec 
ic. 


'50-ohm field coil on 5” electro- 
ic speaker. 


dynai 
$1: SPST rotary on R1. 


Output trans., 117L7-GT tube, crystal 
pickup, phono motor, mise. hardware. 


A simple cabinet, made of composition board, 
completes this one-evening phonograph project. 


volume from this one-tube amplifier built by 
Clinton E. Clark. As shown in the diagram 
at the right, the output of the crystal is fed 
directly to the control grid of a 50L6-GT 
beam-power pentode. Filament voltage for 
the tube is taken from the 115-volt line 
through dropping resistor R3, and in place 
of a separate rectifier tube, a new selenium 
stack is used in the power supply. The cabi- 
net is built up from composition board. 

Assemble the parts on an aluminum or 
steel chassis about 5” by 6”. All ground 
connections in the unit shown were brought 
to a single point on a terminal strip, but the 
al can be used for ground if that should 
prove more convenient. Either way, ground 
is connected to one side of the 115-volt line. 
‘The yellow or black terminal of the rectifier 
goes to one side of the line switch, $1; the 
red side to the input of filter choke L. 

When you have determined the position 
of the chassis but have not yet mounted it 
in the cabinet, drill one or two ventilation 
holes to carry off the heat generated in the 
tube. If properly placed, these holes will be 
concealed by the turntable. To avoid any 
possible damage to the pickup, install it 
after all other parts are in place. 

The miniature oscillator is battery pow- 
ered, but the other two circuits will work 
equally well on AC or DC. Although AC in- 
put is specified in the diagrams, this is only 
because the motors are connected to the 
same line. If you have DC, you can substi- 
tute a suitable electric or spring-wound 
motor. END 


Position of components is optional. Drill one 
or two holes under turntable for ventilation. 


LIST OF PARTS 


R1; 500,000-ohm linear-taper potenti- 
ometer. 

R2: 200-ohm, 1-watt carbon. 

R3: 500-ohm, 20-watt wire wound, 

Cl: 25-mfd., 25-volt electrolytic. 

C2: 20-20 mfd., 150-volt dual elec- 
trolyti 

C3: ,01-mfd., 400-volt paper. 

SR: 100-ma, selenium rectifier. 

L: 15-hy., 40-ma. midget AC-DC choke. 

T: Midget universal output trans. 

S1: SPST rotary on R1. 

S2: SPST toggle. 

Phono motor, high-output (4-5 volts) 
pickup, 50L6-CT tube, PM speaker, 
misc. hardware. 
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NEWS IN 


ELECTRONICS 


Zn 


Headset Volume Is Ad. able. 
Sound level can be controlled by the user 
of this new under-chin headset made by 
Telex, Inc., Minneapolis. A volume control 
that may be clipped to tie or shirt front is 
provided with the unit. 


Signal Tracer Built from Kit. 
Parts for a three-tube, battery-operated sig- 
nal tracer are packaged as a kit by General 
Research Laboratories, Brooklyn. The same 
components are also’ merchandised as a 
built-up unit. Having loudspeaker output, 
the tracer can be used as a portable ampli- 
fier when desired. 


226 porutar science 


Antenna Support. 

A stand-off insulator and 

support for vertical whip > 

antennas used with mobile 

and marine equipment is | 
being manufactured by 

Printloid, Inc., New York. 

The supporting insulator is 

machined from clear plastic and may be 
attached anywhere above the base of the 
antenna shaft. 


Binding Post. A new 
electrical connector made 
by the Superior Electric 
Co., Bristol, Conn., con- 
sists of a panel-mounting 
shaft with a screw-on head. 
With this off, a clip can be 


attached. Small wires may 
be clamped in a shaft hole, 
larger gauges or a spade 
lug looped around under 
the head. A banana plug 
fits in the top whether or 
not the cap is on, 


Multitester Checks Capacity. 


Beside the usual volt, ohm, and current 
indications, this new multimeter will give 
direct reading of capacitance (.001 to 4 
mfd.), inductance (1.75 to 8,000 henrys), 
decibels (—10 to 58 db.), and reactance 
(750 to 3,000,000 ohms). Superior Instru- 
ment Co., New York, sells it for around $30. 


Converter Furnishes Line Voltage to Your Car 


Maxy electrical appliances would be 
especially handy if you could use them in 
your car, An electric shaver or small radio 
drawing up to 25 watts will work off the 
115-volt output of this converter. A 6-volt 
filament transformer with center-tapped 
secondary is used in reverse so that the 
6-volt winding becomes the primary. A 


Painted Lamps 
Reflect Light 

Onpixary lamps up 
to the 150-watt size 
serve as reflector floods 
if you coat them with fi 
aluminum paint. Best 
results are obtained with the type made by 

ing the metallic powder in a vehicle of 
thin she Kexnetu Munnay. 


2 € 


Rubber Feet Cut Motor Noise 

Ir your bench top acts as a sounding 
board for motor vibration, cushion the motor 
on expanding rubber plugs. A X” carriage 
bolt with a washer under its head is driven 
through a No. 5 rubber stopper. Drill a 1” 
hole in the bench for each bolt, making sure 
that the holes are deep enough to clear the 
boltheads. Insert stopper and bolt into the 
hole; the rubber will extend about %” above 
the surface. When the motor is placed over 
the bolts and the nuts are drawn tight, the 
rubber will expand and seat securely in the 
hole.—Rosent M. Rose. 


switch, outlet, and nonsynchronous auto- 
radio vibrator are wired as shown. Connect 
the ground side to any body nut and the 
hot lead to a convenient switch under the 
dash. Insert a 5-amp. fuse in the line as 
overload protection. The unit is assembled 
on a wood or metal plate and mounted in 
the glove compartment.—A. J. Brautt. 


= 


Furnace Heats Soldering Iron 

Quick heating and “wireless” handling 
are advantages of this simple soldering rig. 
Either a burned-out electrical iron with cord 
removed or one made for torch heating will 
do. A porcelain socket on an L-shaped metal 
base holds a screw-type heater element. I 
was able to find a 300-watt unit, which is 
preferable to the 550-watt type. Be sure 
that the tip of the iron cannot touch any 
wire leading to or inside the ceramic body 
of the element.—Ronent Wonrnan 
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CONCAVE CONVEX 


WATER MERCURY 


Fluids Don’t Seek Same Level 
The old rule doesn’t hold, for example, if a 
fluid is in a U-tube with legs of different 
diameter. Capillarity, which is the com- 
bination of surface tension and the adhesion 
(or lack of it) of the fluid to the tube, 
changes the rules. Water will stand higher 
in a narrow leg; mercury will stand lower. 

If you draw water and mercury into 
medicine droppers, the water surface will 
be concave, the mercury convex. Because 
the attraction of glass for water is greater 
than the cohesion of water molecules, wa- 
ter wets the glass and rises around the tube. 
Trying to flatten it, surface tension curves 
the surface, Mercury molecule: 
are more strongly attracted to each other 
than to glass, Hence the action reverses. 


however 


How Capillarity Pulls Fluids Uphill 
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Fluid Separated from Solid. In 
the 7th Century, an alchemist named Geber 
described a capillary filter by which a liquid 
could be separated from a solid. You can 
demonstrate this principle with three glasses 
mounted as shown and co d by two 
lengths of twisted cloth 

Wet both cloths with plain water. ‘Then 
half fill the top glass with a solution of 
calcium chloride and the middle one with 
a solution of sodium carbonate, Capillary 
action soon starts siphoning the calcium 
chloride solution from the top glass to the 
middle glass. There it combines with the 
sodium carbonate, forming a white precipi- 
tate of calcium carbonate. Since the latter 
is insoluble, it does not rise on the lower 
cloth, and the latter carries a perfectly clear 
fluid to the bottom gl 


rystals Climb from Glass. It is 
capillarity that causes crystals to climb out 
of containers of saturated solutions. This 
process begins when a ring of solution forms 
around the vessel at the edge of the surface. 
Liquid from the top edge of the ring 
evaporates, leaving a row of-tiny crystals. 
These act as capillary tubes, causing the 
liquid to rise higher. The process repeats 
until the crystals have climbed out of the 
container. This may be prevented by mak- 
ing the inner surface of the glass water- 
repellent—say by smearing a ring of pe- 
troleum jellv around it, as at the left. 


Water Stays Upside Down. Al- 
though capillarity causes water to soak 
cloth, surface tension often prevents it from 
leaking through. This may be demonstrated 
at the right. After pouring water in the 
glass, smooth a piece of old handkerchief, 
thoroughly wet, over the mouth, making 
certain that the cloth touches the glass at 
all points. Then, with your hand over the 
cloth, invert the glass and carefully remove 
your hand. Air pressure holds the cloth, 
and surface tension prevents seepage. 


Capillarity Dries Soi 
demonstrate an important principle of farm- 
ing and gardening by putting equal amounts 
of the same kind of soil in two glasses on 
the pans of a balance. Add an equal small 
amount of water to each and pack both 
down slightly and equally. Then loosen 


Water Repellency Overcome. 
Cloth that repels water is excellent for rai 

but this action is desirable only in 
the finished material. To reduce water- 
repellency during dyeing and other process- 
ing, textile manufacturers resort to all kinds 
of “wetting agents.” At the left below, you 


the top half of the soil in one glass with a 
spoon. Examine the glasses periodically 
and you will find that the one with the 
packed soil gradually becomes lighter be- 
cause moisture rises to the surface and 
porates. In the other, capillary action is 
arded and the soil retains its moisture. 


see how drops of water stand up on an 
ordinary woolen fabric. Because of repel- 
lency, capillary action does not take place. 
But if you add a drop of wetting agent, such 
as one of the products sold for photographic 
use, the water is immediately absorbed into 
the material, as at the right. 
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Hose Clamps Improvised from Wire and Bolts 


Host. clamps of the type shown in Fig. 1 
sometimes let the hose bulge near the screw. 
Often a good clamp can be devised with 
wire and a machine screw, as in Fig. 2. 
Since the wire loop is wrapped around 
twice, it exerts clamping pressure at all 
points, A drilled square washer of the kind 


x 


Head Used Nail Set 


Wuen you are doing rough carpentry 
work, one of the nails that you are using 
will serve as a nail set. Simply place the 
edge of the head against the head of the 
driven nail and hammer it down. 


Ni 


Casters Improve Hand Truck 


Ir a pair of heavy casters is welded to the 
rear legs of a hand truck, it may then double 
as a flat truck when heavy loads must be 
moved considerable distances across the 
floor. The weight need not be lifted and no 
balancing effort is involved. Neither is 
there any chance that small objects will fall 
from the truck.—ANDREW VENA. 
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shown in Fig. 3 is one refinement, and a 
piece bent from stiff metal as in Fig, 4 will 
protect the hose from possible damage by 
the screw threads. One advantage of mak- 
ing hose clamps from wire is the fact that 
they can be accurately fitted to hose di- 
ameter.—EMIL10 BORGELESI. 


AS AWINTERTIME GiRD_ 
‘FEEDING STATION 


ASA SUMMERTIME 
FLOWER BOX 


Plant Box Is Also Bird Station 


One of winter's most forlorn sights is the 
window box that holds only straggly wisps 
of dead plants. The sketches above show a 
support that may be detached from the win- 
dow casing for storage, or converted into a 
cold-weather bird station. 

The frame is attached to the sill by butt 
hinges. Chain supports from the upper win- 
dow casing are held by eye bolts. For a bird 
station, simply remove the standard metal 
flower box and screw in a panel cut from 
waterproof plywood.—C. E. LaMOUREUX. 


Lf 
Behave | f 


though a win- 
ide roller is in- 
e, there's no 
reason why you should think only of a re- 
placement in case of a breakdown. A little 
work will return most of them to service. 

Some rollers have a dust cap that may be 
pried off (Fig. 1). The main cap also 
be removed with a screwdriver and 


mallet (Fig. 2). This will reveal the pawls 
(Fig. 3). These are held away from the 
ratchet by centrifugal force when the shade 
is in operation, but their weight should make 
them engage when it is at rest. If they do 
not, clean them with an old toothbrush and 
carbon tetrachloride. Then work them back 
and forth, If they still stick, apply just a 
trace of oil. 

If the spring doesn’t work, remove the 
nail located about 9%” from the end, usually 
under the label, and withdraw the mecha- 
nism (Fig. 4), It may be that the nail al- 
lows the spring-carrying dowel to turn, that 
the spring is disconnected at one end, or 
that it is broken. Drive the nail back prop- 
erly, reconnect the spring, or rebend and 
attach the broken end. 

The other end of the roller has only a 
metal peg and cap. If you wish, this may be 
pried off and the roller sawed to fit a smaller 
window.—At Scorr, 


Insulation Saves Hot Water 


INSULATION may be applied to a hot-water 
tank as illustrated here. Draw wire netting 
loosely around the tank and join the edges. 
Tighten it around the tank by inserting thin 
wooden spacers at equal distances, These 
should hold the wire at least %” from the 
tank as well as keep it tight. With a trowel, 
apply a coating of asbestos plaster, leaving 
the surface rough. When this has dried 
slightly, apply a second. The second will 
be smoother if mixed somewhat wetter. 
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Chemistry Predicts 
How Metals Will Act 


By Kenneth M. Swezey 


NAP on a flashlight, and you start a 

chemical reaction that produces elec- 
tricity, heat, and light. Turn on the cur- 
rent in an electroplating tank, and electricity 
does u chemical chore, depositing a film of 
metal molecule by molecule. What is the 
link between test tube and electric spark? 
In large part it is found in the reaction of 
metals with other substances. 

When a small piece of potassium or 
sodium is placed in plain water, the metal 
reacts violently with the water, releasing 
hydrogen so furiously that the gas often 
catches fire. Magnesium won't release hy- 
drogen from cold water, but it will from 
hot water. Aluminum, zinc, iron, and tin 
can't displace hydrogen from water, but can 


t 
Relative activity of the common metals may be 
determined roughly by the rate at which they 


liberate hydrogen from acids. Here, pieces of 
four metals are placed in dilute hydrochloric 
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from acids. Copper, silver, platinum, and 
gold won't set hydrogen free even from 
acids. 

By elaborate tests, chemists have arranged 
all metals in a list according to the ease with 
which they enter into chemical reactions. 
This list, shown on the facing page, is var 
ously called the activity series, the electro- 
motive series, the electrochemical series, or 
the displacement series, depending upon the 
use for which it is intended. 

Potassium, the most active metal, stands 
at the top; gold, the least active, at the 
bottom, Hydrogen acts much the same 
metal in displacement reactions and so is 
included as a guidepost. Any metal above 
hydrogen is more active than hydrogen, 
and so will displace this gas from such acids 
as sulphuric and hydrochloric. Metals below 


acid. Magnesium releases bubbles of hydrogen 
violently zine less rapidly, and) iron ‘rather 
slowly. Copper, located below hydrogen in the 


activity series, does not release it at all. 


hydrogen cannot displace it from any of the 
acids. 

To impress this on your mind, you can 
make a visual demonstration, Add one part 
of hydrochloric acid to four parts of water 
and pour an equal amount of the diluted 
acid into each of four test tubes. Into one 
tube drop a piece of freshly polished copper, 
into the next a similar piece of iron, into 
the third a piece of zinc, and into the last a 
bit of magnesium. The magnesium reacts 
so strongly that the acid literally boils. Zine 
releases bubbles a little less rapidly, iron dis- 
places the gas rather slowly, copper not 
at all. 

Another principle to be learned from the 
activity series is this: When any metal is 
placed in a salt of a metal that stands below 
it, the first metal is dissolved and the second 
is thrown out of solution. You can prove 
this in one instance by means of a color 
change. Dissolve some copper sulphate in 
water, and the copper ion will color the 
solution blue. Now add a little zinc dust 
and stir the solution thoroughly. If enough 
zinc has been added, the blue color will 
disappear. The zinc ousts the copper from 
the copper sulphate and joins with the sul- 
phate radical to form zine sulphate—which, 
in solution, is colorless. Red metallic copper 


If a metal is placed in a solution of a salt 
of a metal below it in the series, the first dis- 
solves, the other is thrown from solution. Add 
zine dust to a copper sulphate solution and 


ACTIVITY SERIES 


More active 
than hydrogen, 


‘Acting much like a 
metal in displace- 
mentreactione,this 
gas is included as 
a guidepost. 


Less active 
‘than hydrogen, 


also settles to the bottom of the beaker. 

Immersion plating of one metal on another 
is accomplished by this changing of places 
of metals. Iron, for example, can be given a 
thin plating of copper by immersing it in a 
solution of 7 grams of copper sulphate and 


stir, The blue solution soon clears and red 
metallic copper is precipitated, ‘The zinc uss 


the sulphate and joins with the 
Shiau dal pees ome ate 
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Immersion plating of one metal on another is 
possible because the metals change place, If 
iron is put in a solution of copper sulphate 
and sulphuric acid, copper will be deposited. 
3.5 ml. of sulphuric acid in 500 ml. of water. 
A little iron changes place with some of the 
copper in the copper sulphate, and the dis- 
placed copper adheres to the iron. Only a 
light plating can be applied by this method. 
Prolonged immersion produces a spongy 
deposit that falls off. 

Aluminum pots and pans in the kitchen 
are often darkened by the swapping of 
metals. If you cook oatmeal, spinach, or 
other iron-containing food in an aluminum 
pot, some of the aluminum changes places 
with some of the iron, the latter being 
deposited as a dark coating inside the pot. 
Although the neat housewife may scour 
away this deposit, she needn't do so, for the 


i“3 


'Alinitasan pana often are dackened by; deposits 


of iron from certain foods, the iron replacing 
some of the aluminum. The iron may be re- 
moved harmlessly by cooking acid foods. 
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iron will be removed chemically if some 
acid food such as tomatoes, rhubarb, or 
sauerkraut is later cooked in the pot. The 
iron thus regained is harmless and a valuable 
food mineral. 

‘A more specific way to express the activ- 
ity of metals is to say that they vary in 
ability to ionize, or give up electrons. 
Metals at the top of the list give up elec- 
trons more easily than those at the bottom. 
This difference makes electric batteries 
possible and explains corrosion and elec- 
trolytic action between touching metals. 

If two metals of different activity are im- 
mersed in a suitable solution (electrolyte) 
and then connected by a wire, electrons will 
flow through the wire from the most active 
metal. The farther apart the metals in the 
series, the greater will be the electromotive 
force, or voltage. 

A similar electrical effect accounts for the 
accelerated corrosion that often takes place 
when two metals are in contact in the pres- 
ence of moisture. An electric current is set 
up, causing the more active metal to dis- 
solve more rapidly than normal, while at the 
same time the less active metal is preserved 
from corrosion. 

You can demonstrate this. Wind a short 
length of iron wire tightly around a piece 
of zinc, a similar wire around a piece of tin 
foil, and immerse these metal combinations 
in separate glasses containing dilute sul- 
phuric acid (2 drops to 100 ml. water) 
with enough potassium ferricyanide to color 
the solution pale orange. 

Quickly, the solution in the glass con- 
taining the foil-iron begins to turn blue, in- 
dicating that iron is dissolving and uniting 
with the ferricyanide. The other solution 
turns only faintly blue, if at all, for the zine, 
being more active than iron, dissolves in 
place of it. This explains why the iron in 
“tin cans” corrodes more rapidly when the 
tin plating is broken than if it were not 
plated at all. It also explains why the 
iron in zinc-plated, or “galvanized” iron, 
is protected when the zine coating is 
damaged. In the latter case, the zine— 
being more active than the iron—dissolves, 
and in doing so forms a protective coating 
over the iron. 

Solutions and “magic” plates or containers 
of aluminum that are sold to clean silver- 
ware without scouring depend upon an ex- 
change of metals. Ordinary baking soda 
(sodium bicarbonate) and salt (sodium 
chloride), plus any aluminum pan, will 


ike 
When two metals of different activity are in 
contact with each other in an electrolyte, an 
electric current is set up, causing the more 
active to go into solution more rapidly than 


enable you to work the same magic. Place 
the silver so that each piece touches the 
pan. Cover with a hot solution of 1 tea- 
spoonful of soda and another of salt to each 
quart of water. After several minutes, re- 
move the silver, rinse, and polish with a 
soft cloth, 

Touching the aluminum and surrounded 


If silver is covered with a hot solution of 
salt and baking soda in an aluminum pan, an 


it normally would. This may be demonstrated 
if iron wire around zine and tin foil 
and then immersing each combination in dilute 
sulphuric acid and potassium ferricyanide, 


by the electrolyte, the silver forms one 
plate of an electric cell. By action of this 
cell, the tarnish of silver sulphide is dis- 
solved. Then the sulphur is ousted and the 
silver is redeposited. The method should 
not be used on “French finish” silver, for it 
may alter the finish as well as clean the 
surtace. END 


electrolytic action takes place. This cleans off 
the tarnish without removing any of the silver. 
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Stove Bolts Hold Loose Hinges 


Wuen the screws holding door hinges to 
the jamb lose their grip on the wood, try 
replacing them with stove bolts. Remove 
the stop strip and bore several large holes— 
of a size that will be concealed when the 
stop strip is replaced—to gain access to the 
back of the jamb. Then drill through the 
old wood-screw holes to permit insertion of 
flathead machine screws. To aid in starting 
the nuts on the screws, it may prove useful 
to file small notches in the corners of each 
nut, wrap stiff wire around it, and ma- 
neuver it through the access hole with the 
end of the wire until the nut is engaged on 
its screw.—Jonn E, Baker. 


GEAR-SHIET 
ARM 


Golf Ball Becomes Shift Lever 


Ir you have a floor-type gearshift lever 
on your car, a golf ball will make an unusual 
knob. Measure the root diameter of the 
thread on the lever, drill a hole of this size 
about %” deep, and then screw the ball onto 
the shaft, The threads on the shaft will cut 
their way into the rubber cord inside of 
the ball—E. M. Rownick. 
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Makes Alcohol Blowtorch 


Tue hot needle flame of an alcohol blow- 
pipe is handy for hard and soft soldering, 
tempering small steel parts, annealing clock 
springs, and other chores. An old oil can 
makes a good torch if fitted with a blowing 
nozzle, tube, and mouthpiece as shown 
above. After cutting the spout short, solder 
on an S-shaped piece of copper tubing, its 
end pinched to a narrow slit. A cigarette 
holder on the tube makes it more comfort- 
able to hold in the mouth. If the cap makes 
an airtight fit, punch a tiny vent hole in it 
so the alcohol will feed freely. A_tin-foil 
cap twisted around the asbestos wick helps 
prevent fuel evaporation when the torch is 
not in use.—J. A. RICHARps. 


Stiff Wire Holds Clock Spring 


Wuen disassem- 
bling a clock in which 
the main spring is not 
contained within a 
barrel, for conven- 
ience in handling 
clamp the spring in a 
clip bent from heavy 
baling wire or a large 
nail. Wind the clock 
up tight and fit the ¢ 
clip closely, bending 
it tightly around the 
spring with light ham- 
mer taps. Then disengage the pallet to let 
the spring fill up the clamp. When it is at 
rest, the whole spring, wheel, and arbor 
may be removed as a unit. Use wire around 
the spring and pillar if no clip material is 
at hand, but in this case the spring must be 
left on the plate to which the pillar is at- 
tached.—WiLL1aM Scuorr. 


Tubular incandescents, wired in parallel, are 


Lighted within, this glass-topped desk di 
tahibdw hin, thie’ ciate topos tend. employed, An opal-glass sheet diffuses the light. 


serves as a handy viewer and retouching stand. 


Desk Drawer Is 
Negative Viewer 


AN ILLUMINATED desk drawer is a real 
convenience for any desk worker who has 
occasion to inspect or retouch photographic 
negatives. It eliminates the need for a 
separate viewing and opaquing stand, is 
easily accessible, and slides neatly out of 
sight when it is not needed. The materials 
used in making the unit aren't expensive, 
and no permanent harm is done to the desk. 

Recessed to lie flush with the upper draw- 


Brass contacts, visible on the extended drawer 
above, lead in'the current, They bear against 
two insulated cabinet catches shown at right. 


that bear against a pair of bullet-type cup- 


board catches 


er edge, a piece of K” plate glass forms the 
working surface. About %” below it and 
supported on two cleats, a sheet of %” 
flashed opal glass diffuses the light from 
four 25-watt tubular incandescent lamps. 
Current for them is provided through a pair 
of brass contacts on one side of the drawer 


on an insulating mount with- 
in the desk frame. These contacts also serve 
as a switch, automatically turning on the 
lights when the drawer is in working posi- 
tion, Materials for retouching negatives are 
stored behind a partition at the back of the 
drawer.—G, Dexter Hennpon, 


Broken Speed Clamp Converted to Bench Clamp 


Unper pressure a common kind of quick-adjusting 
clamp sometimes breaks at the point where its fixed 
cast-iron head is attached to the steel slide bar. The 
intact portion may be converted to a small but useful 
bench clamp by mounting it in a block of wood. This 
should preferably be maple or oak, about 2” by 5” 
by 7”. In it bore a 1” hole about 1%” deep, locating 
it 1” from the edge of the block. Drive the slide bar 
into the hole and check to make sure it is exactly at 
90 deg. to the surface of the block. Then anchor it 
in place by pouring melted lead or Wood's metal on 
both sides of the slide bar. F r, 
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Pushing 
versatile unit can do. 
controls within easy reach 


-xible cables bring 
of the ide oa 


is iust one of the jobs this 


pa right, the unit is rigged as a power lawn 
mower; as a motor scooter (lower right) 
it betters 25 m.p.h. on the highway. 


Motor Unit Runs Bike or Mower 


Powenep by a l%-hp. engine, a two- 
wheeled unit designed and built by William 
Lusk of Cicero, Ill., can be readily attached 
to a bicycle, lawn mower, or scooter. Small 
pneumatic wheels carry its 200-Ib. weight 
without marking soft turf and give ample 
traction for cutting heavy grass. Used on 
the highway as a scooter or bike motor, the 
unit delivers better than 25 m.p.h, 

Lusk used a &” steel plate as a combined 
platform and chassis. The axle is a %” steel 
shaft running in ball bearings, with a small 
over-riding clutch at each wheel to give 


differential action. Power is transmitted by 
a pair of V-belts from the engine to a 7-to-1 
gearbox taken from a washing machine, A 
movable idler acts as the main clutch. By 
using V-belt pulleys of different diameters, 
Lusk changes the effective gear ratio to suit 
the job the unit is doing. 

For looks and safety, the engine is housed 
in an aluminum covering. Sheet-metal fen- 
ders cover the wheels, and slit garden hose 
on the fenders and base acts as a bumper. 
The clutch and throttle controls are led to 
the handle bars through a flexible conduit. 


Hinged Cut-Outs Aid in Loading Oil-Drum Rack 


Ir you build a rack to hold several oil 
drums, save the cut-out portions of the 
stringers and mount them as shown at the 
right, using small butt hinges. Mortise the 
hinges sufficiently so that the drums will 
clear them on the rack. When you want to 
move a heavy drum on or off the rack, flip 
over the cut-outs so that there will be a 
level track to roll it on. The stunt, which is 
especially helpful with long racks, can be 
applied to racks already built by making 
new cut-outs—W. Van Sano. 
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ROLLED EDGE 
OF SIFTER: 


cureose | 
HAMMERED 

INTO FLANGE | 
CANISTER 
BOTTOM 


Sifter Attached to Flour Can 

Ir you've ever watched a woman get a 
measured cup of sifted flour, you've prob- 
ably yearned to streamline the process. She 
puts the flour in a bowl, sifts it into a second 
one, measures a cup, and then tries to get 
the surplus back into the flour bag. By 
attaching a sifter to the bottom of a wall- 
mounted flour canister, I've made the proc- 
ess much simpler. I cut a hole in the canister 
bottom that was a bit smaller than the 
top, and hammered the cut edge upward 
so that the sifter edge rests on it. Either a 
wood or metal bracket may be used to at- 
tach the canister to a convenient cupboard 

SsELL_ McCANpLess. 


CARDBOARD STRIP 


Drawing Symmetrical Objects 


Wuex you have to draw a symmetrical 
outline having irregular curves, such as the 


deck plan of a boat or a wood-turning 
profile, first draw the half plan carefully on 
a piece of tracing paper. Staple this to a 
strip of cardboard for easy handling. Fas- 
ten tracing paper to the drawing board and 
with the strip maneuver the half plan into 
position underneath. Trace it off; then with- 
draw the half plan, turn it over, and insert 
it from the other side. Aligning it carefully 
with the center line, trace the second half. 
The stunt is also useful where a part must 
be redrawn several times in various posi- 
tions.—Joun G, Kixcpon. 


V-Belt Strips Hold Tool Bits 

Tue more cutters and wheels I got for my 
hand grinder, the harder they seemed to 
keep in order. Finally I cut an old V-belt 
into 7” lengths, drilled %” holes in them %” 
apart, and nailed them to the box bottom. 
The same holes take all three of the com- 
mon shank sizes.—T. WaLtey WiLLiaMs. 


Air Rifle Loaded with Oil Can 


For a handy, nonspill loader for air rifles, 
obtain an oil can and cut off the tapered 
spout where it has an inside diameter 
slightly larger than a single BB pellet. To 
locate this spot, lodge a BB in the uncut 
spout, measure its position with a wire, and 
then hacksaw through the spout a trifle be- 
low the position where it lodged. Clean off 
the sawing burr and label the can to prevent 
possible mixups.—KENNETH SIDEL. 
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FOR EASIER 
FARMING 


Tractor Engine Is Air-Cooled. 
Weighing only 750 Ib. and easily transported 
on a truck, this utility tractor has individual 
rear-wheel brakes, pivoted front-wheel sus- 
pension, and three speeds forward and one 
in reverse. It is equipped with two power 
takeoffs. Built by the Lincoln Tractor Co., 
Arcadia, Calif., it is powered by a 6-hp. 
air-cooled engine made by Salsbury Motors, 
Inc., Pomona, Calif. 


Vegetable Bin Kept Cool. 1 have 
found that a draft control from a furnace 
provides an excellent means of keeping my 
vegetable bin at the proper temperature. 
Stovepipe on one side of the bin admits air 
and carries it to the floor. Another pipe near 
the ceiling on the other side lets it out. With 
the thermostat set at the desired tempera- 
ture, the dampers are closed or opened auto- 
matically as the need arises.—E. J. Maxx 


Trip Rope Never Slaek. A spring- 
tensioned trip rope produced by the Acces- 
sory Manufacturing Co., Gervais, Ore., takes 
up slack or pays out when the implement 
that is being drawn lifts, drops, or turns, and 
there is ample rope for stopping after the 
spring hitch releases. Easily mounted on 
any tractor, it sells for approximately $9. 
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Wheels Equalize Load. By means 
of a type of knee action, each front wheel 
on new tractors made by John Deere, Mo- 
line, IIl., always bears an equal share of the 
load. Any up or down movement of either 
wheel is transferred through gears to the 
other so one falls the same distance the other 
rises, Thus, if one rides up on a rock 5” high, 
the other is forced down 2%”, so that the 
tractor itself rises only 2X” instead of 5”. 


Dis 


Rake Chopper Is Handy. An old 
plane or scraper blade clamped to the end 
of a rake provides a useful weeding or 
cultivating tool. The blade may be attached 
with a flat strip of iron and two bolts that 
will pass through the slot in the blade. If a 
slot must be cut or lengthened, soften and 
reharden the blade, 


Dependable 


CHAMPION 


America’s Favorite Spark Plug 


The number one racing driver in 1947 

as in 1946__ used the number one spark plug 
FOLLOW THE EXPERTS. of the nation to win both crowns. Both 
DEMAND NEW DEPENDABLE — ave frue Champions — Ted Horn, national 
CHAMPIONS FORYOURCAR = AAA champion, and Champion Spark Plugs. 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
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‘The use of The right file for the job gives 
craftsmen greater speed and assures better 
work. Nicholson has carefully designed spe- 
cial file cuts for use on different metals. 
Four of such files are shown here. 


1, ARASS, For this soft, ductile metal you need ths 
with its long overcut and short upcut designed 


Mand clogging tendency through “open- 
throat” upeut teeth and fine overcut. 


able you to do a fine smoothing job. 
|. STAINLESS STEEL. Sturdy, specially sharpened 
teeth keep this file cutting better and longer 
‘abrasive action of the hard chromium 
of dense, tough stainless steel. 
Your hardware dealer can provide these and many 
other Nicholson or Black Diamond files for you. 
FREE BOOK —“FILE FILOSOPHY.” 


mor, NICHOLSON FILE ci 
PS eFe, tn Acorn St, Providence f 
Hove, On 


NICHOLSON 
FILES FOR EVERY PURPOSE 
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PRESSURE CONCENTRATED 
DIRECTLY INTO SPRING EYE 
GRD 


ASSEMBLY BEFORE 
COMPRESSION 


END OF RUBBER BUSHING 
MOLDED WITH RADIUS. 


Sturdier Spring Shackle 


A ure four to six times that of an ordi- 
nary automobile spring shackle is claimed 
for a new Harris concentrated pressure ver- 
sion. Schematic drawings, above, show how 
it works. Increased pressure at no higher 
cost is achieved by using a rubber bushing 
molded with a radius instead of a straight 
shoulder, as shown in bottom sketch, plus 
redesigned side plates to concentrate force 
directly into the spring eye, as illustrated at 
top. The manufacturer says that many 1948 
cars will have this new feature. 


Attachable View Finder 
= 


Writ a new eye-level 
view finder attached to 
top of Micro 16 camera, 
as shown at left, both 

PH vertical and horizontal 
> picturescanbetaken more 

= efficiently than with the 

©) regular built-in finder. It 
is also helpful in holding 
the tiny camera stead 
Easily slipped on, the de- 
vice can be moved out of 
position so that it does 
not have to be taken off 
when camera is put back 
into its case. 


. YOUCAN © 
CARN EXTRA MONEY- 
LEARN NEW SKILLS, 


In Your Spare Time! | 


Do you want to prepare for a career . ., improve 
your prospects for a better future . . . further’ / 
yourself professionally and socially in your local 

‘community . . . earn more money—now? J 


‘Then there’s a place for you in the new Nationalyy 
Guard, where you receive training in a variety 
of skills while you earn extra pay! 

Radio and Electronics . . . Water Chemistry 
Public Speaking . . . Food Preparation and Dis- 
tribution . .. Personnel Administration . . .Motor 
Maintenance and Repair . . . these are but a few 
of the many specialized skills which you can de- 
velop ot learn as a member of the new National 
Guard, 

You'll train under qualified instructors, work 
with modern, up-to-date equipment. And, pay 
for this spare-time training begins at $1.25 an 
hour and up! 

Don’t wait! Start now to help secure your 
future. Earn while you learn . . . in the new 
National Guard. 


Here's how 
the National Guard Helps You 


Pay * Education 
Fellowship * Training 
Sports * Leodership 


NATLONA 
GUARD) 


of the United States 


sanuay 1948 243 


Oil Quenches Shorts 

‘Ts two-horned giant is a new oil-oper- 
ated circuit-breaker in use at Grand Coulee 
Dam, When a sudden surge of high voltage, 
such as a stroke of lightning, shorts the cir- 
cuit, relays open the contacts but permit the 


aN me. 
Flame Studies Aid Jets 


From little flames grow giant jets, West- 
inghouse scientists believe. Through the 
study of candle-sized flames, they are work- 
ing to improve the design of airplane jet 
engines. For ease of study, the tiny flames 
are reflected by a series of lenses and pro- 
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current to arc across them, vaporizing the 
oil in its path and pushing it away. Auto- 
matically, a second arc pushes the oil back 
to smother the first, then dies out itself. In 
a recent test, the Westinghouse breaker 


cleared a short of 7,500,000 kilovolt-a 
peres in less than a second. 


m= 


jected in magnified image upon a screen in 
front ‘of an observer, as shown above. This 
enlarged image permits accurate measure- 
ments of the cone in the center of the flame. 
These measurements permit calculation of 
the speed at which the fuel is being con- 
verted into heat—an important factor in the 
efficiency of gas-turbine engines. 


AMAZING NEW SAFE 


MAGNETIC JIG SAW 


READY for PROFIT and PLEASURE! 


ET SYNCRO. . the remarkabl 

‘mingnetic Jig saw ,.ready for immediate shipe 
ment! Use for fun or money-making! SYNCRO 
‘needs no belt, no fours, no olling. No motor to 
buy. Just ‘plug In any’ 80 or 60 cycle (A.C, 
only) 110-120 volt wall outlet—in kitchen, 
attic, basement—set_ on. kitchen table, floor, 
anywhere—and saw! “The high-speed, short 
Magnetic Safety Stroke Action, and freedom from 
belts, makes SYNCRO so safe small boys 


NUMBER 2000 


gvNcRg 7 


Craftsmen, Light Production 
GREATEST CLEARANCE, LARGEST TABLE TOP 
‘OF ANY MAGNETIC SAW MADE! 


of 27" circle! ‘enjoy this 
fractical quality tool for making. model 
inlays, sithouettes, 

ete, Limited 


. 


Pe tae eck 


Complete 
with Cord, 
maven OP ‘3 Btodes 


Sete ORDER NOW ON 
“Family Saw" 10 DAYS TRIAL! 


The SYNCKO POWER 84 Qrder with complete confidence, on this liberal 
tram Som te Trial Offer: when you get your SYNCRO, plug It in 


and saw, as per directions, Then, If it’ does now 
Stw ‘cleaner, di, eta 
Ser Used, it he Goes hot 
Bnd" post-marked ‘within’ 10 das ‘ellvery 

Gate”. and we will refund the saw price prompt= 


Iv Wiitiout question! 


SEE YOUR DEALER FIRST! 


ive. 
¢ adjustinent nut 
ia to wear time durability. 

(s) 14,400 magnetic strokes per terials, war 5» pertor 
minute.’ (6) Never needs olling. (7) uaranteed by the famous “SYNCRO™ 
Large io”'x 10" table top. (8) Cross trademark name, 


SYN CRG serene 


WORLD/S LARGEST MAKERS OF ELECTRIC JIG SAWS 


inde’ 
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THE BRUSH WITH 
THE STEEL BACK 


Mail Coupon Today 
Ll Dd 
Dustless Brush Co- 


ake! ; Wis. 
., Milwaukee 3, 
WN: aanais formation about 


Milws 
530 
please send me complete in 
Epeed Sweep brushess 


Nome ———— 


Address 
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New Vise Is Versatil 


Tunee circular swivels on this Uni-Vise 
are interchangeable, making possible its use 
as a single, double, or triple swivel tool. The 
jaws of the vise itself are mounted on the 
top plate in either vertical or horizontal posi- 
tion, All these variations are adjusted by 
only three hex bolts, each working inde- 
pendently of the others, Mado by the Un 
Tool Corp., of Warsaw, Ind., the angle- 
swivel vise weighs only 13% Ib, 


Miniature Dynamometer 


DesicNep for measuring tension or force 
in the limited spaces found in many me- 
chanical assemblies, this new dynarhometer, 
made by W. C. Dillon & Co., of Chicago, 
is three inches in diameter, weighs only one 
pound. It has an unbreakable lucite crystal, 
a red maximum hand, and a black dial with 
etched silver numerals. Believed to be the 
smallest of its kind, it comes in 100-Ib., 250- 
Ib., and 500-Ib. capacities. 


4 The “Pocket=Size 
* Machine Shop” 


A TOOL THAT PACKS EXTRA YEARS OF PLEASURE 
«++ LOOK AT THE REST, THEN BUY THE BEST 
‘Here's a tool to pl 


rk ipa 


it with te handsome “feltclined, highly 
10d wood case with rows of tools 


‘Machments and accessories 
14 REASONS WHY MOTU- 
TOOU'S A BETTER BUY 


fype (AC-BC) moto: 
laced commutator brushes 
Ho0e Wie cu 

Gutters §,Silding anap-tye 


ft bake 
cooling 


o3s 


He 43,00 the hands 
balanced tor v 


ah 


ion _ ane, WISCONSIN 


| MASTER CRAFTSMEN 


use these finest fillers! 


7 
Fils holes ia SEG, gad erences 
r on 1 


4 é “| 


& 


‘Smooth Texture 


Cracks ore 
Ss 2 


Weetherproet-Weterprest 
For a perfect surfacing job on 
wood, metal or plastic—use the 
expert’s choice —Duratite. Easy to 
uuse—faster—shrinkage is so slight, 
it fills completely in just one appli- 
cation—stays in! 7 wood colors. Ask 
your dealer or send for large tube. 


WEBB PRODUCTS COMPANY 
S222 $.6 St, San Bernardin, Cait 
BITTE tncnse tind 25c, sen large tube Duratite Wood Dough. + 


Engrave your name . letters or 
designs . . . place permanent 
marks on anything with this unique hand 
tool. Carves wood and linoleum, cuts card- 
board and balsa, tools leather. Just plug 
in on any 110 volt AC line. 
No home shop is compl 
without @ Burgess Vibro-Tool. 
ye your dealer or write for 
information. 

DELUXE KIT 
Vibro-Tool complete with 22 
attachments in he: 
ished Wood chest 


BURGESS BATTERY COMPANY 
HANDICRAFT DIVISION 
LAKE ZURICH, ILLINOIS 


— 
2 WOOD DOUGH and SURFACING PUTTY 


sanuary 1948 247 


DISSTON 


The saw most 


A Favorite 
with Crafts- 
workers, too 


LIKED FOR MANY GOOD REASONS 


made of Disston Steel to assure 


icine 
0. Disston makes a complete line of s 
SAWS FOR EVERY HOME WORKSHOP WeeD 
Ask your Hardware Reales for Disston 
Caping Sewn Band nd Creag Sows. All 
rer described in the Disston. Saw, Tool 
fd fle Manat, which contine Valuable 
home workshop data. Write for a FREE Copy. 


HENRY DISSTON & SONS, INC. 
110 Tacony, Philadelphia 35, Pa., U.S.A. 


pf sistemodelesnd prop 
emmodelea 
AM) tices, faucets, ook 
dh «4 ciel spark ee =e Gold, 
Cope, Cadi and eer gb 
chromium! Everything fur- 
ete, ready for use. By 


foon payor se) 
ae Warzer 
today 


WARKER ELECTR GO. Ta, 112 Jas Are lag 25, Mia, Dp 2 
"Gentlemen: Send Free Sample and Details 
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WORLD'S FINEST 
MOTORCYCLE 


Seep way’ Law factory. 
GrrAWA WiFG. CO. 7-801 Pine’ St, Ottawa, Kansas 


v 


Get genuine full-color 
KODACHROME PRINTS 


‘and look for the name stamped on the back 
Order through your Kodak dealer 
EASTMAN KODAK CO., Rochester 4,N.Y. 


YOU TOO CAN BUILD 
WOM Is RADIOS & 


Dumore Carvit 


makes you a skilled 
wood-carver in 20 minutes! 


The Dumore 


SST 


frorid'a 
Write ‘tor 


v. S. NAVY 7x50] 


BINOCULARS 


with Coated Optics 


Used but tn 
EXCELLENT CONDITION 


For home, farm. or shop. Sprays paint. varnish. lacquer, isin~ 3 Complete with 
tants. Paint any hing do It better—five fies faster! Carrying case bed sling 
te Compressed nits inflate res: Other use 


No. 444. Outht, Twin in Cv 


Engineers All Metal Army Type Hand-Sighting 


gasegsome sigs || LEWELS 
s 5200 "avai 


PUBLIC SPORT SHOPS 
13 5. 16th St., Phila. 2, Po. No cop's 


FOOL oF 


THE FIRST TOOL OF THIS KIND—TODAY’S FINEST! 
Smooth, steady power at your fingertips! Perform 
Precision operations not possible with any other port- 
Able tool! With a Handee you can turn out profes- 
sional looking projects for pleasure or profit—ahip, 
plane and train models, delicate, internally carved 
costume jewelry, wood ‘carvings, puppets, ‘initialed 
tumblers, ete, AG or DC. 25,000 r.p.m. i2 oz. Over 
500 accessories made especially for the Handee! 


AGOOD START—THE 


HANDEE KIT 


HANDEE Tool and 
40 most popular 
‘accessories pack- 
edincompactstee! 
You'll be amazed 
at what you can 
accomplish! At 
stores oF postpaid 
$27.50 
20.50 


You 
ZHE Git 


SELF OR A FRIEND 
FT OF & LIFETIME 


NEW PLASTIC-CRAFT KIT 


For internal carving. Contains 
special plastic cutters, buffers, 
sanding discs, buffing com- 
pounds, a liberal supply of 
clear ‘plastic, dyes, cement 
ind instructions. At stores 


or postpaid = $6.95 
GET A HANDEE at stores everywhere. If they can't 
supply you we'll send it postp Satisfaction 


id. Fre 


52-page Manual on request. 


guarant 


CHICAGO WHEEL & MFG. CO. 
Tio W. Monroe St. Dept. PO. Chicago 7, tl. 


Send (Handee Kit [)Handee Tool) Plastic-Craft Kit 
O cop. 10 Remittance enclosed 1D Send Manual 
Name... seeds peters 

‘Address. as 
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| Midget Radio Has Power 


Orenatinc on hearing-aid batteries and 

| using a tiny war-developed tube, this mini- 
ature radio claims 100-mile reception. A 
wire clipped to any handy metal object pro- 
vides the aerial. The listener uses ear- 
phones and has complete dial tuning and 
full band selection. The set is about 4% 
inches wide and three inches high and is 
molded from Tenite plastic. It is made by 
the Modernair Corporation, of Los Angeles. 


Won't Dent Hub Caps 


Onxty slight pressure is needed to remove 
hub caps with this new tool, thus prevent- 
ing any danger of denting or marring. De- 
signed to remove every type of concealed 
hub cap on all makes of cars, it can also 
be used to remove front wheel grease re- 
taining cups. It is a product of the Bear 
Manufacturing Co., of Rock Island, Ill. 


Heere’s an amazing opportunity for high 
school graduates—a chance to learn any one of 
over 60 skills...and earn good pay while doing it! 

This opportunity is open to young men 18 to 
34 inclusive (17 with parents’ consent) who 
enlist now in the United States Army Ground 
Forces for not less than 3 years. You must, of 
course, measure up to the Army’s high mental, 
physical and moral standards. 

Here's how it works. Go to your nearest U. S. 
Army and Air Force Recruiting Station. Look 
over complete list of courses. Choose one. The 
Recruiting Officer will help you fill out your 
application and will send it in for you. As soon 
as there is an opening in your specialty, you 
will be notified. THEN—AND THEN ONLY 
—YOU ENLIST. After a short period of basic 
training, you will be sent to technical school for 
the training of your choice. 

High Army pay—the highest in the history of 
the Armed Forces—starts the minute you are 
accepted. Sound good? Then, get all the facts now 
about this new Army Career Plan at your nearest 
U.S. Army and U.S. Air Force Recruiting Station. 


U.S. Army and U.S. Air Force Recruiting Service 


A Few of the More Than 

60 Technical Courses Now 

Available to High School 
Graduates 


GENERAL ELECTRICITY 


LIAISON AIRPLANE AND 
ENGINE MAINTENANCE 


LOCOMOTIVE REPAIR (DIESEL) 
LOCOMOTIVE REPAIR (STEAM) 
MAP REPRODUCTION 


MARINE AND RAILROAD BOILER 
FABRICATION 


MEDICAL EQUIPMENT AND 
MAINTENANCE. 


POWER GENERATORS 
RADIO OPERATION AND REPAIR 


REFRIGERATION EQUIPMENT, 
INSTALLATION AND REPAIR 


SHEET METAL WORK 
SHIP CARPENTER 
SHIP FITTING  STENOGRAPHY 


TELEPHONE AND TELEGRAPH 
INSTALLATION AND REPAIR 


WATCH REPAIR 


CAREERS WITH A FUTURE 
U.S. Army and 
U. S. Air Force 
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So backlash free you 
fan learn to cast with 
3 minutes. You get 
a bonus of long. a 
Fate casts, 100, that is 
‘why WONDEREEL is 
Perfect if you don't fish 
Rilot, are out of prac- 
Hic fh at hehe 
c wi 
i Sutil i. 


Shakespeare Company, 
Dept 91, Kalamazoo 2, Michigan 
Sead me your FREE TACKLE BOOK (off press i 
February) and Pocket Fishing Calendar. 
Names seesseesrseresae 

‘Gicase write addres 


QUEEN 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 


SPRAY PAINTING OUTFIT 


COMPACT @ RUGGED © POWERFUL 


‘The ideal air supply for home and farm workshop, 
‘ine shop, garage, service station and contract 
‘inflates ‘tires; refinishes automobiles, 


Tp. motor; fully’ guaranteed.” With ‘34 
Hotar $109.58. 


IF YOUR DEALER DOES NOT SELL 
PRESSURE QUEEN WRITE DIRECT. 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, OHIO 
—————————————_—_—_—_—— 
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REDE Mp DADA RE RADAR RAED 
Electrically Welded Endless 


Make your band saw do_more work for you. The pro 
Math SP Ghats wil extena' the’ scope of tis tinpartant ma 
Shine, Th remade 
Riatst Alley Steel_properly temperes 
nd Bled, aod ll samy carefully’ stralghtened 
heck todas Delivery wil be made at brompty.as cone 
‘week or two, You can, 
the following pres 
7 wide, 5°6" long... 
> Wide, 670 te 
St°-R> Whde; 176" lone 
Other sizes at proportional prices 
NO €.0.D, SHIPMENTS ACCEPTED 
‘State Make of Machine 


Your satistaction is guaranteed 


BURRILL SAW & TOOL WORKS 


405 MY, 


[HV-s Most Powerful 


AIR PISTOL 


‘Use HY-SCORE Pale 
fete fr bet ale pis 
fel shoating. 

100 FOF Sei 77 only, 
IM your dealer cannot supply, write tor tree beokiet, Dept. PS 
HY-SCORE ARMS CORP., BROOKLYN 1, N. Y. 


FREE —Big illustrated broadside. 
Shows 5’ Parachute Jump, other ac- 
tion models built with Erector. Gilbert ‘Chemistry 


sets, Other Gilbert Scientific Toy’. Write to: 
A. C. Gilbert Co., 316 Erector Square, New Haven, Conn. 


get in on the ground 
oor of thle ‘nguriah- 


IMMEDIATE DELIVERY ! 


Complete 


(WHEY 8” BENCH SAW 


CUTS THROUGH 2%6” 
UNCONDITIONALLY GUARANTEED ONE YEAR 


(Write for Free Booklet ond Guorantes 


Footing motor nount—miter 
i oluminum insert 


AMERICAN MACHINE & TOOL CO. 


DEPT. 200 ROVERSFORD, PA. 


eae MILLING ATTACHMENT 


‘Sizes for 8° to 16” metal lathes 
BUILD IT YOURSELP from our sets 
~ Of semi-machined castings and save 
ug 88, Can be finished on your lathe alone. 
Complete working drawings and step: 
by-step instructions furnished. 
Mill keyways, slots, aplines, dove 
utes in sTeamers, “tabs,” hobs 


Y be 


Save Time and Money - . 2 
with this Press 


Ten-ton press, ideal for all 
kinds of pressing, separating, 
ightening, and bending jobs. 
‘Ample capacity forhome shops. 
Easily adjustable table tokes 
work up to 18 inches wide ond 
11% inches high. Roller-bearing 
rom for long life. Send for free 
bulletin showing press and 
wide variety of accessories. 
UT-10A Press f.0.b. factory $31.00 


DAKE ENGINE COMPANY 


622 Seventh Stre 4 Haven, Michigan 


Comes complete 


HOW TO 


sTOP Le 


IN YOUR 


HEATING 
SYSTEM 


Leaks in your heat- 
ing system can be 
securely sealed with 
Smooth-On No. 1 
Iron Cement. And you can do the job 
yourself . . . quickly and inexpensively. 


No heat required, No special experience 
necessary. Just tamp Smooth-On No. 1 
securely into the crack or leak. It expands 
as it hardens and stays tight. 


You'll find Smooth-On No. 1 a time-saver 
and money-saver for stopping leaks in 
your boiler, furnace, flues, piping, radi- 
ators, etc. 


Keep a can of Smooth-On No. 1 handy and 
you'll always be ready to tackle emergency 
jobs like these, promptly and efficiently. 
Get it at your hardware store in economi- 
cal 1%-oz., 7-oz, or 1-Ib. size. If they 
haven't Smooth-On, write us. 


40-PAGE 
REPAIR HANDBOOK 
Simple ways to make effective re- 
pairs on household equipment, 
autos, ete. Pocket size manual with 


170 illustrations. A book you should 
have, Send for your free copy today. 


—------- ‘Sign and Mail Now———’ 


Smooth-On Mig. Co., Dept. SBA, 
570 Communipew City 4, N. J. 
Please send me my Smooth-On Handbook 


4s SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


SURPLUS 
SPUR GEAR 
HAND 


a hoist,..or pulls, 
nch, Hundreds of 


Wi rtoeiens by fed auc ot 

ny one of three drum hous- 

ing openings, 

Rig it up yourself on wall, 
ley, wher 


anything too heavy to handie, 
Free’ illustrated. “How "To 
Use 10” suggestions 


MOTO-SAW 


THE AMAZING ELECTRIC 
SCROLL SAW 


If seme 
OR Mtl LIMITED QUANTITY 
«at mever-again price of: 


0 {and girl, too) 
Noto Sa ay pene ie 
‘ér’ saw! es 


ptible. es to fe 
reaptible pressure to 
bet y? ly cuts i 
Up toy 


ct. sawsto center of19° | | 

TORAH, fast SSaLt I'l ate ‘sata Gand setters” he Say You Saw 
Sats twetmarine & never needs citing. ‘Uses 
‘cycle A.C. (only). Thousands 

It In Popular Science 


Bi nadine Users 
AC 


f your dealer does not 
il pay post 


Baines, ohuw’ Portaxe 
‘3 days "trial 


DREMEL MFG. CO., DEPT. $128-A, RACINE, WIS. 
. +. 9S YOUR HOBBY 


PLASTICS? 


GET THIS GREAT 


LOADS OF 
- UP-TO-DATE 
IDEAS TO HELP 
YOU PROGRESS 


a 
‘ont Fi Fe sine 
ances 


mer toolk, and. too 
0 2 


p ihe TODAY 
WARNER ELECTRIC CO., Dei 
1512 Jarvis Avenue, Chi 


(@ HANDSAWS: (@ HACK SAWS 
© CIRCULAR SAWS @ BAND SAWS 
olis 9, Indiana Acorn avons 


CAR LIGHTER 


WITH ORIGINAL CAS PARTS 
WTR ontaueat ASCO Po SO SAFE 


«.-CASCO 


is standard 
equipment 


so IF your gh 
iotin. replace 
tole Cos 
clement unit he 
i it won't light, on 9 outol 
Tonewcors! 


{nob $1.00 


‘Yes, now you can get genuine Casco replacement 
parts ~ the same safe Casco that manufacturers 
Originally specify in 9 out of 10 new cars. At 
auto supply stores, service stations and garages. 


CAS COLE: 


DASHBOARD 
CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, COMM, 


GAS TORCH 
The Modern Way of Soldering 


e. Economical, Can be used for anne 
‘small parts and bending metal parts. Gener 
ates a heat of 1700° F. Simply connect to 
any illuminating as jet with a rubber hose 
and operate, Tomado Torch No, 119 comes 
Torch NO." 149—Compiete with 2 tips, for 
Natural Gas or Bottled Gas; with 3 tips for Manufactured 
Gas. $2.05 per set. Soe your dealer or order direct, Send 
check or money order—post paid 


Robco Corporation, 204 E. 44th Street, New York 17,N.Y. 
5 DAYS’ TRIAL on 


NEW WONDER TOOL 


ts 
Tornado Gas 


‘Tey the remarkable fu 
Model 


oh Plays in 3 


caren, protien ar 
polls ant eléane 
Works equalty sell 


‘on intr 
"Fable ton 


antec Limited wpply so order NOW 


‘aya’ rial Money 
fr se postal for free, lavishly Mlatvated Cleeular? 


MEAD SPECIALTIES 
4114.N. Knox Av. Dept. 218 Chicago 41, Illinois 


MAKE »» $1000.00 


PER MONTH...OWN YOUR OWN 
BUSINESS ... BE YOUR OWN BOSS 


EASY 
MONEY! 


EASY 
WORK! 


UNLIMITED 
OPPORTUNITIES! 


EVERY HOME OWNER A CUSTOMER! 


Sign Long Term Profit Making 
Contracts With Schools, Parks, 
Playgrounds, Cemeteries, Golf Courses 
And All Types Of Institution: 


THE MODERN LAWN MOWER SHARPENER 
IS A PROFIT PRODUCER FOR YOU! 


more money the Modern way! Everywhere 
Tawn mowers are used offers you 

ties to make up to $1000.00 

per month in a business of your own, For the 

fi in history, you 

type jower from 

thirty-six” inch power 

twenty minutes. Dismantii 

Handle, wheels, roller 


hand filing. It precision grinds t 
both fete oF right tial reel 


and simple to operate. Send for details today! 


START YOUR OWN BUSINESS TODAY 


SMALL SPACE REQUIRED - SMALL INVESTMENT 
Taks steps, today to start your own business. 


MODERN MANUFACTURING COMPANY 
160 N. FAIR OAKS AVE., PASADENA 1, CALIF] 
Gentlemen: Pleose send me your FREE i Ne. 
11 ond TA, 


Anco?RAIN-MASTER”® 


WINDSHIELD WIPER 
BLADES and ARMS 


Blade snaps on—Stays put 
Can't fall off—Can't blow off 


Don’t Blame Your Gas-Pump Man! 


Sure, he knows how dangerous it is 
for you to drive your car... in 
stormy weather . . . with dull old 
windshield wipers that smear and 
SMEAR! 

He'll gladly put on for you—quickly 
—a pair of keen new ANCO RAIN- 
MASTER Blades—orBladesand Arms. 


HE NEGLECTS YOU? 


He has RAIN-MASTERS ... But he 
forgets to remind you? Too busy? 

After all it's YOUR car to protect. 
.«»-So, YOU ask HIM for RAIN-MAS- 
TERS next time you buy gas... Pat- 
ented features. ., .Original equipment 
on DeLuxe Models of high-grade cars 

. because RAIN-MASTERS Clean 
quicker—Clean cleaner—Last longer. 


Get yours—next time you buy gas. 
May save you a costly smashup! 


Made by ANCO ... makers of the 


new CLEAR-FLEX* Wiper Blade—the 

only Blade worth more than RAIN- 

MASTER. Costs more. Ask your good 

ANCO dealer to show you why. 
“Trade Mark 


Quality Protected Under Fair Trade Laws 
ANCO Patented Products—Patents Make Jobs 


tHe ANberson COmpany 


Established 1918 
GARY, INDIANA 
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“Shi ed 
Direct 


Castlontcior 2473} 1479 
from Our 


=e 
Mill 


Sine 30% 040% 


on Your New Home.. 


Made to U.S. Army Specifications! 
15-JEWEL 


ble crystal 
QUALITY! American made. Pully reconditioned with ONE 
YEAR GUARANTEE! Made for the U. 8, Army Air Corps. 
‘Ther HAD to be good. SEND NO MONEY. Simply pay post- 
man 61895 plus 10% tax and postage on delivery: Cash order, 
sent postpaid. Limited supply. UNITED PRODUCTS 

OAL S, Malsted St... Dept, WES-420. Chicago 20, 1, 


LEARN TRIG 


QUICKLY—EASILY 


WITH QUICK TRIO, by, competitive ents, 


REED MFG. CO., 1350-J Burbank Blvd, Hollywood, Calif. 


Say You Saw 
It In Popular Science 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every "Hobbyist" 


NEW COMPLETE 
RADIO 
CATALOG 


160 Value-Packed Pages of the 
Latest and Best in RADIO * TELE- 
VISION ¢ Electronic Equipment! 


The Only Complete Up-to-the-Minute Catalog 
of Radio Parts — Sets — Amplifiers —Testers — 
Ham Gear — Kits @ Imme 


Shipment. 


' 
fvervune Save on Values Like absse? 
AC-DC Xtal Frequency Standard \ e 
RADIO KIT can » mn exce Gil ei 


nt fre 


ae S3 


AC Solenoid carbon 
Throat Microphone 


Be 
rh 


10282 


Concord Radio Corporation, Dept. PS-18 
901 W. Jackson Bivd., Chicago 7, Ill. 
Yes, rush FREE COPY of the comprehensive new 


RADIO CORPORATION Concord Radio Catalog. 


CHICAGO 7 ATLANTA 3 
901 W. Jackson Blvd. 265 Peachtree St. 


Downtown Chicago Branch: 229 W. Madison 
Lafayette Radio Corp. 


NEW 
“WORK 
RANGE” 
FOR YOUR 
SHOP 
THIS YEAR 


OTHER TYPES OF 
Power KING 
SAWS 


A et st ferns your 
Pees cats Ree 
eran tet el care? 
Bee, ater See 

Ee cmb of anor, 
ea ed 
Tey poral Pepah ee 


POWER KING 
8 TILT/ARBOR 
TABLE SAWS 


ide dies 45° to. righ 
Saw cuts to center of 24 
Circle. Saw. wheels tuen on 4 


pported in back 

He wality tool you'll 

fere's a quality tool you! 

be proud’ t have in yout 
shop—built for years of 
terse, Send coupon fr com: 
plete ‘details -and name ol 
Rearest dealer, 


POWER KING 
TOOL CORP. 


DIVISION OF ATLAS PRESS CO. 


135 Cleveland St. 
Werraw, Indiana 


Power KiNG 
15° JIG SAW 


Pleose send new Power King catalog sheets to. 


Nome. 


Stor 
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Afavorite with 
sportsmen. For 
Feabea ere 

trapping, skinning, 
and a host of other 
uses... See this and 
other CAMILLUS knives 
at hardware or sport- 
ing goods stores. 


MILL 


CAMILLUS CUTLERY COMPANY, Now York 17, N. Ye 
Established 1876 . . . . Factory at Comillus, N.Y. 


Jastall your own 
PRIVATE 


Telephone System 
With these self-contained 


Stock No, 8-588) 
Price per wnt 
complete with handset 


$12.95 


f.o.b. Dayton, Ohio. 


© No external power is required ~ Installat 
mple, requiring only two wires or one 
ound ~ and you can use as many units as you need 
one pair of wires: 
You'll find the 
farm, on con 
and wherever you need 
They work and ring up to 50 miles, 
© These telephones are not toys. They are Army 
surplus - slightly used, checke 
anteed to be in excellent condition 
x 6{°x 9)", Shipping weight 16 Ibs. 


NOW MORE GOOD NEWS 
FOR YOU from 


NEW —from its large, precision-ground 
table to its extracheavy base . . . built to exact- 
ing industrial standards for commercial or 
home shop use . . . designed for easier, more 
accurate sawing . . . that’s this new Atlas 10” 
Tilt/Arbor floor saw! 

You really have to see it to appreciate its 
vanced engineering and precision construc- 
n, The large 2714” x 2744" table gives you 
1344" working surface ahead of the blade. 
New engineering design gives you maximum 
blade rigidity in any position with easy-work- 
ing height and angle controls, Saw arbor turns 
on precision ball bearings. 

‘An outstanding feature is the rip fence — 
self-squaring, locks at both ends, releases i 
stantly for positioning or removal — with two 
ball bearings on rear rail for easy sliding. 

‘This new Atlas saw is really bailt— 
to give you years of dependable service. 

Ask your Atlas distributor, or send the 
coupon for free illustrated bulletin, 


ATLAS PRESS CO. 


188 N. Pitcher St. 130, Mich, 


head of blade; 19%” to right, 8” to left © Cutting 
SEND FOR FREE BULLETIN depth: 3%” @ Blade-tilts to 45°—locks rigidly at t 


any height or angle * Sealed, precision ball 


© 27%" x 27%" 
table — with 13%” 


working surface a- © 


Kalama: 


ESS COMPANY 


St., Kalamazoo 13D, Mich. 


stroted bullet 
It/ Arbor Floor Sow. 


bearings for permanent smooth operation t 


© Dual V-belt drive — uses standard — ff 


3450 RPM motor © Massive 


NAME 
rr 


1 

1 

1 

! +9 
J _ about the new Ais 10 
! 

| 
——— SS 
I 
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A “MUST” 


| | for Modelbuilders 
and 


Homecraftsmen! 


Each blade super-sharp; each tool specially —~ 
designed for accurate hobby work. Contains: 
3 firm-grip X-acto knives with assortment of 
21 different-shaped blades, gouges, routers; 


Other X-acto knives, tools and sets 50¢ to $50. At 
hobby, gift, hardware and department stores. (Prices 


x-acto ®% 


HANDICRAFT KNIVES & TOOLS ‘=? *7 or 


X-acto Crescent Products Co,, Inc., 440 Fourth Av.,N.¥.16 


AC's new patented aluminum oxide insu- 
lator material is another “first” in the 
manufacture of spark, plug ceramic in; 
sulators, As early as World War I, AC 
developed the first practical ceramic aircraft 
spark plug, for Liberty engines. It was per- 
fected and ready for World War II—and 
its ceramic aluminum oxide insulator ma- 
terial was used exclusively in spark plugs 
that fired American war planes. 

Now you can have that same patented 
aluminum oxide insulator material in AC 
Spark Plugs especially designed for your 
car, truck or tractor eae that 
can take terrific punishment—plugs whose 
wider Heat Range adapts them to a wider Write for folder 
range of engine temperatures. For easier W. ONAN & SONS INC. 
starting — better idling — steadier firing | a779 eyalten Ave. Mineapalls 5, Mian 

ea 


under heavy load, buy AC’s. They give 
New Adjustable Collet 


you utmost reliability, 
Bushing Chuck provides an 


accurate method for mounting center- 
Jess armature shafts and similar parts in 
a lathe. Use in either head or tail spin- 

dle, The brass collets are ad- 
justable for running or driving 
fits. Chucks supplied with 3 
collets, 9/16", 5/8” and .637" 
capacity. Extra round collets, 
1/4" to 1" by 16ths, $1.00 each. 
Chuek with No.2 shank $8.98 
(Chuck with No.3 shank $9.45 


pocccco ii --------------- 


AC SPARK PLUG DIVISION * GENERAL MOTORS CORPORATION 


Blade guide aids close 


following of line or 
hattern. 


Steel universal chuck 
holds ‘all ‘blades, files, 
and sanding attach= 


< - 
(New! 
HOMECRAFT- 


Recause, spring, olde 16” SCROLL SAW 


down ltt with table 
to"Bold work frmly, 
fration alwys 


It’s now available at your dealer's store, at ed geds of the hobbyist 
Surprisingly low, cost “— this good-looking who “puters around" 
Hemecraft 16" Scroll Saw. Seodworking 

Wi speed of 1275 cuuiog eros per "Teli copeers have included fearurey that 
minute, you can do fast, accurate scroll: make it a feal value for the money —"a tool 
Sawing ‘of all ‘types: fret work, inlay work you've every right to be proud to own 
tod ‘marquetry, fig saw pussies, ete. "Bearings "are constantly” lubricated from the 


Bi eal i 
Made by a Leading Too! Builder! lah Qaemae Gt camber 
Bh eg Pe et ak 


eogineering skill of the men who make Delta Plies cootiquous ait flow. co keep cutting line 
Power Tools. In. schools and factories, as free from sawdust. ««< 11" x 11 table tits 43 
well as home shops, Delta tols have long degrees to the right and 15 degrees to the left, 


Been “Tecognized ae" outstndiog for safey, for angle-cutioge « , Guides are fully adjust 
Vejews | of mai accuracy, and dependabilit able... . Ur 1d lower chucks rotate 
chuck bold ‘files flaving a home shop equipped with Delta io 
We” or Ya" shanks. Power ‘Tools some day js the dream of prac; 

tically every craftsman who wants the very 1 


Worthwhile Features! Your Dester! 

With the Homecraft 16" Scroll Saw, Delta Ask your Homecraft dealer to show this scroll 
answersthede- saw, and his complete display of Homecraft 

fund for a Power Tools that range ia price from $29.95 


‘g00d, popular~ 
Priced tool your Homecrajt dealer nowt 
that is ade- 

SSS Tear out coupon and mail tedoy! 


average limie- 


ce | 


HOMECRAFT: 
POWER TOOLS 


I Sales Office © Chicago 2, Illinois a eerie aawlene eeds oa pe 


Using sanding attach- 
ment, you finish ex- 
ferior and interior sur- 
faces easily. 
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DRILL HOLES 
IN CONCRETE 
Faster — Easier — 


Cleaner— 


ROTARY CONCRETE 


DRILL BITS 


WHENEVER and 
TBS Vag you wang to dail holes in concrete, rock, 
Rotary Bits. You'll 

‘holes due to exclusive 


Ie for speed, ease, and long life. Roary 

rpdisy kesepreiereeapremurs Riches 
‘OF chisel needed, Merely place in any ordi 
fap dell and apply pressure. All standard Sizes from 
ra ‘arger upon order. Highest in quality, 
material and workmanship. 


14" $4.20 44" $9.00 1 $21.00 Postage Prepaid. 
Other Sizes in Proportion. p= a 


Satisfaction Guaranteed. 


SHARPENING 


1 
1 © Rush — 
' Enclosed 


yostpaid —14"" __1" Bits, 
i Feheck (money order for § 


| [Send Illustrated Folder. 
| NAME 
' ADDRESS 
! erry. 


ZONE —__. STATE ___ 


MAIL COUPON NOW! 
ROTARY CONCRETE DRILL COMPANY 
650 S. Arroyo Parkway, Pasadena 2, Calif,PS 148 


1 
1 
| 
i 
| 


for home 


or shop 


™™ JIFFY 2!/,; CABINET 


THE HANDY WAY TO KEEP SMALL PARTS, WASHERS, 
NAILS, SCREWS, NUTS, BOLTS AT HAND 


For small items, the low-cost Jifty 
Cabinet, 32 or 64 drawer units 
Be office, shop. work bench, hi 
old and hobbyist needs at 

Metal flange drawer 
ruldea, Spot welled 


DRAWER SIZE 
ry 


Why fumble? 


jm ng, 
‘With the Jiffy you 
know where it is. 32 drawer unit— 
$4.95; 64 drawer unit—$7.95. Send 


check or money order—No 
lease. Ohio orders please a 
Jes Tax. 


KAYTEE 
Dept, $ * Box 5 


me quick, accurate 
measurements” 


— 
<< 


reomline proves indispensable for 


Says Mr. Larry Klohs 


36 Van Wort Ave., White Plains, N.Y. 


"knows the value of «. de- 
cranes ond 


in its closs, by 
aking Yor i at your hardware decker, er by ouing tho coupon. 


nn MASTER 


er 
STE 


USE-YOUR SAW 
1G Gy examen carineauones iN) 


MILLERS FALLS COMPANY — Greenfield, Mass. 


The'SPEED SAW FILER 


THE SPEED CORP. 
2025-BN.E Sandy, Portland 12,0re, 


Co gp BOUGHT 
SO MUCH IN 
A POWER TOOL [Po 


ae “<= em 


POWER TOOL COMPLETE 
WITH 20 ACCESSORIES, 
KIT AND PROJECT BOOKLET 
ONLY $14.95 — IF BOUGHT 
‘SEPARATELY YOU'D 
PAY $23.45 


ic has been 
ing for! CASCO Power Tool is 
Hly_a complete, portable work 
shop, 20 easily installed accessories 
instantly transform it into a dozen 
different, useful tools that handle 
like a" pencil. Powerful 20,000 
R.P.M. motor is air-cooled in shock 
proof, unbreakable Tenite case, Ex- 
clusive finger grip permits. closer 
work: on-off switch permits one- 
hand operation, Quiet: smooth-run- 
ning: efficient: vibrationless high 
speed. Operates AC-DC. At leading 
stores everywhere 


CASCO 


Another good buy: Casco Electri-Craft— 
hhas 36 accessories and extra sturdy steel 
storage chest$52.99 il purchased sepa 
fately~an outstanding value at $22.30. 


i POCKET SIZE! | 


its vest pocket or purse. MAKES IDEAL Gl 
Guaranteed Accurate, OP- Baby Calculator makes 
Fellable, as machines cost= Bilt for every Out, 
Fellable ‘ts Machines cont~ Gaion, Birthday Gradua 
3 ¥, ‘on — Christmas — Anni- 

ROTA TOY OR GADGET. versaries, For men. women, 


WORLD'S 


4 thle "Guaranteed for lite silléren — teachers. bual- 
2G dainwt getectein construc: Se CO en PACKED 
ead 9 eo READY FOR GIFT 

" [6g ished in sliver with Diack WRAPPING. 
3° numbers “and. red ‘slides, TEN DAY. TR AL 


ou positively can't buy a 
Galediator of equal quality 
‘¢ forsas little money" AC 
CEPTED AS THE FINEST 
fow PRICED CALCULA. 
TOR POR OVER 35 
YEARS! Now completely 
Fedesigned and ‘improved 
BETTER THAN EVER BE- 
FORE! Operates with, 
lek of your foger™ Ad 
subtracts. toultilies 
Billion. Pays for Iteeit over (uit tash If tt 
and over in mistakes Money bark Wil 
voided, and time saved. if not delishted, 


AGENTS WANTED 
CALCULATOR MACHINE CO., (Mfrs.) 


DEPT. 486, P. O. Box 248 GLENVIEW, ILL, 


PRICED 


ADDING 
MACHINE 


th 


USE COUPON 
Each Baby Calculator en- $ 9,2 a 
closed in beautiful rich-look 
ing Leatherette Cose — ot 
no extra cost 


SEND NO MONEY 
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WONDER 
LIQUID 
PLASTIC 


ie ‘The discovery of a remarkable 


new ‘quia 
Opened ‘up a 


nd hobby 
Tete 
1 objects 
of CASTOLITE merely. 
& few of the many” possibilities 
Open'to you with. this amazing 
Rew" plastic. Embed real flowers, 
Butterdies, photos. col 


Jewelry: Statuett 
ieture frames. t 
Rte mechanical, 
mall parts ike 
axles, ‘models, eter 


CASTOLITE Is a liquid casting plas 
tie that pours without heating 
seta at ‘a low” temperature when 
arb results without unusual 
‘nd using ordinary home tools 
lls. ft comes erystal cleat, 
ed with, CASTOLITE 


a ate 1 Fo 
rs, Wheels, 


dyes or pt 
Sol eect 


Tt'to make ‘useful 
‘objects for home oF 


 CASTOLITE suc- 
Sesstully” Step by step method is 
fully explained and. illustrated. in 
cur instruction manual. ‘Some be= 
sinners start making duotut objects 
ihe very first_day. By acting now, 
You can soon establish a reputation 
Sythe CASTOLITE-Crafter of our 
community. Have fun. Enjoy extra 
money. Make 1948 abannerpleasure 
and profit year—with CASTOLITE. 


(west Coast, Canada, mexico $3.75) 


aking useful objects at once. In- 


cludes Liquid CASTOLITE. hardener, 


instruction manual Price 
$3.50 | West Coast, Cane 


prepai 
Bde. Mexico—S3.751. No overseas 
Shipments. Instruction manual 

ig 25e. Order your sit toda: 
Gross: The Castalite Company, Dept 
42, Box. 211, Kenilworth, i 


DEALERSWRITE: Qualified dealers are 
urged to investigate the profit pos- 
Sibilities of CASTOLITE Seles. 
Write for Literature and prices. 


FASTEST PLANER inthe WORLD 
at this LowPrice...9 


Belsaw Multi-Duty Planer 
Neegea 


W"HACHINERY' C0 ere Field Building 
‘15 Westoort Rd Kansas City 2, Mo, 


World's 


‘mensfecorer of ight sawmill wad wordonrts 


WOODWORKERS .. . Get thé. 


constantine MASTER MANUAL“, 


rnd 'abe’toany” and’ ee 
ae YR: Siascnierion 
{nip ana'gnata pat 


‘ALBERT CONSTANTINE. & SOM. nc. 
70x-N-135tm ‘Street, New York "Sar Ney, 


KEEP HEADED STRAIGHT IN ‘48 with a 
HULL AUTOMOBILE COMPASS 
Start the HULL COMPASS driv- 
ing habit. It’s the safe, sure way to avoid 
confusion, wrong-way travel. BEACONLITE 
Muminated, for night and day driving. 
$5.95; STREAMLINE, $3.95. At your dealer's, 
Write for literature. 
HULL MFG. CO., P. 0. BOX 246-E1, Warren, Ohio 


a 
a baie gave. 


GAME SUPPLIES 
Club Furiture - Counter 
Games =" Purchboards = 
Magic Cards Readers, Read 
‘he backs = In 

Poker Chips - 
Layouts = Game Bees, 


BLUE BOOK 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 


SINGLES, Chev., V-8, Plymouth, 
Steels $5.50, Aluminum, '$7.00. Chry., 


Buicks, etc., Steels $7.30, 


Manifold’ Sets, ‘Steels 
minum $45.00. Aluminums 
guoronteed for life of your car. 


SANDEE MUFFLER CO. 
BOX 296 LA Tl, LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE., LOS ANGELES, CALIF. 


Your weight does the work 


wita“YANKEE” 


QUICK-RETURN SPIRAL 
SCREW DRIVER 


@ Save your wrist: drive and 
draw screws faster. Just push / | 
on a “Yankee” 130A Spiral Z i} 
Driver. Your weight and the * 
spiral turns the screw without {Pwo forthe 
blisters or fatigue. Quick- % 
return spring in handle holds 
blade in slot and returns the 
handle after every stroke. 


NORTH BROS, 


oe to cover posiage and atin oS 

icton Avenue, New York 24, Me ¥- DRILL 
¢ BOILING HOT WATER IW A JIFFY! PRESS 
ui 


Toker drills to 
YA". 2° travel, 
% 


ae tity ee We Met nt Oh et wt 


of 12° circle. 


2 HOT WATER 
$2.95 NOLNATER o 


Se ety a ta fr pg 


BUILDING CONSTRUCTION GRINDER 


5° Emery wheel 


' 
‘am enclosing $17.50, belence 4 
roture (Send Free Tool List 
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FOREDOM 
FLEXIBLE SHAFT MACHINE 


with PENCIL SIZE HANDPIECE 


for Fing: 


-Tip Control 
Works effortlessly and with marvel 
ase, Tens of thousands of Use 
fo"lie'inhnite superiority over “other 
ders. Affords you vastly more 

Satisfaction and fun 

5 REASONS WHY FOREDOMS 

RE Ti HE 


PENCIL-SIZE 
HANDPIECE 


MACHINE SAW FILING. 


WARNER ELECTRIC Ci 
Dept.rs-1.1512 Jarvis Ave. 
cage 


KS “i 


DUAL INTAKE MANIFOLDS for 
\V-8 FORDS AND MERCURYS 


$1500 gucci! 
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Saves Time, Effort, Money in 


APPLIANCE REPAIRING! 


New Model "60" checks all appliances, AC 


round on 
razed into stainless 


ing steel and other metals 
— for etching, marking, 
Cutting glass. "In plastic 
ease with pocket clip. 


PRICK ards 


Tungsten car 
silver brazed into. 32° 
heat treated steel body. 


LUGA MILHAUPT ENGINEERING CO. 


SOUTH LAKE DRIVE © CUDAHY, WISCONSI 


MANY USES 
FUN FOR ALL 
READY TO USE 
2 WAY SET 

ith 25 ft. wire 


ere basis @ 
ut ach 
for’ many P* 
ertect iit For Call 


SEND CHECK OF 


THIRD «COD, payne 
POSTPAID ANYWHERE IN USA 


EVINFUDE (a 


svinnuoe 
cory 


OTTAWA TRACTOR SAW 


7 350 Cuts Per Minute--cots them down, 
Tse tit heavy blade 
aia power taeda eta a er 
A SEAMAN 
ROTARY TILLER 


Better Yields— Better Crops 


Because this 
prepares seed 
toy 


SEAMAN ROTARY TILLERS are avail 
Motorised ‘models 3 to 7 ft. tillage widths. ‘See 
Sealer and write for complete information. 


SEAMAN MOTORS, Inc. itienini's Wit, 


coldest weathtr or double-your-money- 
back. It rethrds congealing of oil. lets 
the motor he over rapidly and go. 


Casite impqsts lubrication and reduces 
engine wears too— 

smoother performance all-year-round. 
Get Casité ajlded to your motor oil 
today—at )ubr service station, garage 
or car dealfr’g The Casite Corporation, 
Hastings, Mishigan and the Casite 
Division, Iadtings Ltd., Toronto. 


ves better and 


75¢ A PINT 


SAVE TIME 
AND worK 


MAKE EXTRA 
a MONEY / 


DU: HAWw 


and“PEPPY PAL” 
GARDEN TRACTORS 


‘These sturdy walking and riding 
tractors ideal for dozens of uses around 
the farm, orchard, garden, golf course, 


‘BUILT FOR RUGGED WORK 
Sturdy, extra-strength construction 
means low upkeep, long life. Patented 
tool control allows quick shift for 
crooked rows. Attachments easy to 
change with improved “Jifly Hite 
CHEAP TO OPERATE 
Operates on few cents an hour. Soon 


LOW FACTORY PRICES 
Buy direct and save! Almost anyone 
whohasa garden can afford.a Shaw Du~ 
Fullyear's guarantee. 


— CAMERA FANS 


AMAZING BARGAIN OFFER 
If you've never had the fun of "shooting 
little ones into big ones" with an Enlarger, 


= 3 Phot 
you've missed Photography's biggest 
thrill Perhaps you've been stopped by the 
SR high price of today’s Enlargers. If so, the 
! © Enlarger you've been waiting for is Mixi- 


Ure-fully assembled, painted, complete 
with baseboard and offered at the lowest 
Price on today's market. The MiNILITE 
Enlarger has all these deluxe features: 

« Precision machined ~ aluminom. alloy 
fancings © 90 tlt for wall projections of 
brates gontvelopking feature. 6 

Peek nnd pinion focusing extra iarge 
Knobs: s Rotating, Blgsslens negative car 
Herenlarses 38MM to xis news 

LLUSTRATED FOLDER. (ull information, 
i law price for this nasembled. Enlarger, 


Please Send 100 
for Catalog 108 


PROMPT SHIPMENT 
ingeorder now for immedi- 
ate delivery 
FREE — lonirated folders giving com 
Slecstaltnad prtctnt: Wrieetcayt 
5701 Front St., Galesburg, Ks. | 
JS68PSNorth 4thSt.Columbus,0. | 


RIDE TO WORK 


Ticed, of waiting for stretcars, 
uses? Be your own transportation 
boss with & WHIZZER Motor on 
your bike. You'll go 125 miles 
and more ona gallon of gas— 

ix miles for just one cent! Speeds up to 
35 miles per hour .. . 204 sturdy horsepower. 
Backed by" cighe years’ of progressive engineering. 
Fits aay man's balloon tire bike. 


FOR JUST ONE CENT 


RIDE ONE 
‘AND YOU'LL 
BUY ONE! 


‘eos $98.87, hick 
(C) mooey ater, Send 
fain de give tara 


fades $2.42 Fobra Eis Tax ( 
fone WHUZER Motor compat. randy fo nt 
ys esd, check bee ( 


Name 
Steet 


oh. 
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ONE-MAN SAI LESS THA 
Easy To Turn = MILL ono" 


Makes Lumber 


oll needs. Sold ot leading hard- 
wore stores. 


LUTHER GRINDER & TOOL CO. 
‘Sheboygan, Wis. 


Est, 1896 


Bthe easy way to pain 


Favorite of home owners and craftsmen 
for 20 years! SPEEDY. SPRAY! 
at professional paint nish 
‘Paint, enamel, 
4 to 7 times 


everyone 

varnish, laeq 

faster Lightweigh 

portable, uses any ty HP. motor. Improved diaphragm 

Principle assures clean, oil-iree air. You'll and dozens 

Of time and money for SPEEDY SPRAYER, 
.s 3.4-D and DDT. Com: 

plete outht, without motor, only 

At leading hardware, lumber, and auto supply dealers 

FREE—write for handy booklet "How to Spray. 


W. R. BROWN CORPORATION 
5718 Armitage Ave. * Chicago 39, Ill. 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY 


INVENTIONS. ETC. You can also make 
forgings and case harden steel 

‘shop. ts not complete ‘without 
DRYETTE. ‘Three 

Capable of making 

ited and 6 pounds weight. aluminum 
copper, brass. ete. $23.90. $29.50. $42.00 


RSs) id se eee ae 


fand 110 volt AC or Do energy required for operation. “Write for 


clreular, 
KANS. 
Box 6022, Dept. 


WITH ONE OF THESE 


EMPIRE LEVELS 
EMPIRE TORPEDO LEVEL 
is = mw 
1. Aluminum stock. Only 3 ez. wat, 
$1.75 


Smallest, most 
handy and accurate 


ALUMINUM LEVEL — No. 
Cost and Machined, @ Beavtitel Tool, wi 
movable Level and Vial 
With 2 Plumb, 2 Levels, 2 — 45* Vials. 18”. 
Fy $6.50" 28" 
‘Order EMPIRE LEVELS from your local dealer. 
jieect for litera! 


EMPIRE LEVEL MFG. CO 
7075. 6th ilwaukee 4, 


1 
Patented, Ree 


$6.00 
$7.00 


elp yourself 
to SUCCESSin 
arc welding 


with a HOBART 
Build Your Own’ 


cover the cost of a complete 


Handle The “Big Pay" Jobs 


field. Portable welders earn’ 

twice or much ot shop. welde 

‘ond by "Building Your Own’ your 

vd shop welder, FREE booklet 
how to Build it 


Stotlonary Electric 


is 


Hobart A. C. Arc Welders 


for shop use con be purchased from 


your "Build Your Own’ welder 
brofits, This way you con stort 
Small and Build your shop Into o 
iorge, profitable job welding busle 


Let Hobart Train You! 


More end more dissatisfied worke 
fers cre turning tothe valuable 
fre welding trode, You, 100, <ar 


Sign vp. todey for on Intensive 
course ot the Hobart Trade School, tees 
Guotitied under G. 1. Bill. Check 

coupon for FREE bosklet “’Leorn a 
ire Welding,” 

Hobert Brothers Company, 


Box P-18, 


Troy; Ohio 


Vest Pocket Guide, 
'A handy book containing 

Geeta welding Information, 
Check coupen for your conf 


HOBART BROTHERS CQ., 20K TROY, on10 
im interested in building Wi Om perleble Walser, send 
fe complete. informotion ordi FREE Bosky lie cto on 

1h. C. Weld (industriel Tyee) 
(Ante WisldartShop: Type) 
Gi Welding Schoo! 


Electric Drive Welder 
GG Vest Pocker Guide 


NAME. 
ADDRESS. 


ay. 


PHONE 


state____P#0Ne_______— 


ADD TO YOUR INCOME 


Profit by Increasing Demand 
for Belts, Purses, Gloves 
Woolskin Toys — 


SEND CHECK, MONEY ORDER or CASH 


No Experience Necessary 
Sell populor, useful, easy-to-cssem- 101 Ideas 
ble items from Leathercraft Head- Send ten cents 
quarters. Complete stock. All tools at once for cat- 
ond accessories. Instructions alog of money- 
making ideos. 


Autom 


ie Winding Co. 


Transformer #2.2e"s "s"2"a 
bps of 5V.ooch 2ucpr ee Ta eek Sl 
Sree 


‘Amp. maximum. Suitable for u 
‘godgets, house chimes, heater 
filaments, electric tri 


come with ma- 


terials. imme: 


iote delivery 


For new, 16-page catalog, 
write to J © LARSON COMPANY 


178 N Wacker Dr., Chicage 6, Ill 


Jt c=] PLANS 
FAST FREEZER Wane! 


10 bulld this household appliange wi 
fade from new ot used parts: Save 


F.0.B. CULVER CITY, CALIF 


ALL PRICES 


hundreds of uses in any shop. 500- all n 


ar BENJAMIN a 


RIFLES PIONEERS - LEAD PISTOLS 


fog. LEJAY MFG. CO., 
inmeapelis §. Minnesota 


Vedat 


os AUTOMATIC a Ee 
wqoure RETOOTHER 
DELIVERY 

wRITe 

TODAY 


auntie 8” TABLE MODEL TILT-ARBOR SAW 


UNCONDITIONALLY GUARANTEED 1 YEAR 
je os shown with Trons-oxial Boll 
9 Motor Drive, Boll Bearing Saw 


Gouge ond Cra 
bracket forn 


* top much lorger than 9”” Ie moter pulley 

SAW TILTS ond belt furnished. Blade ond motor not 
BI included. SHIPPING WEIGHT 118 LBS. 

TABLE IMMEDIATE DELIVERY 


STAYS LEVEL ‘re_AMERICAN MACHINE & TOOL CO., INC. 


ZEISS 


PRISM BINOCULARS 


serren 
can FeaTuen. 
6x30, 8x30 

AND 7x50 

COATED WITH CENTER 
opTics FOCUSSING 


The world’s most famous glasses, with features un- 
obtainable in any other make regacdless of price, 
now cost LESS than other leading makes 

Send for descriptive literature 


BROWNSCOPE CO. *was?yon tot Roy. 


Mow ork 1 


“Athens, Obie | 


REAL GAS ENGINE $6.95 | 
] 


Dept AGT, 61 W, Randal St, Chica 6, 


FREE RADIO BUYING GUIDE 


BUILD YOUR OWN 
POWER LAWN MOWER 


WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 
( 


WRITE ‘SAVE MONEY 


FOR 


FREE 
ur 
7 


"T'S OM TO BUD 

and effort mowing field or lawn by build- 

ing their own whirl type power mower. 

Bulld necording to your own ideas and needs at 
Jone to fences w 


Pulsing steadily, nearly 100,000 times an 
hour, your AC Fuel Pump is the strong, 
reliable heart of your fuel system. It has 
given you long, faithful service because 
of its inbuilt quality and scientific design. 
You can prolong that faithful service 
indefinitely, if you insist upon a new AC 
when you replace your present pump. 


There is no satisfactory substitute for 
quality. 


cor i948 TL 


FAMED USS MISSOURI 
Full-hull official scale model 
with replica of surrender plaque 


DREAM OF A MODEL... 

hours of fun building it! And you'll enjoy 
model for years to come. 

assembly kit includes easy 

jam, tools, over 100 cast-metal 

1 inch to 500 

inches, finished model is 21 inches long. 
Priced $12.95 complete at hobby shops. 


Send 35¢ in coin for colorful 
‘32-poge log. 


1M RIDING FOR A 
Qin, UNLESS 1 
Ss | HURRY WITH THIS 


When you want to fix things fast. . . remember 
Weldwood Glue. It’s quick to mix. easy to use... 
tremendously strong... stain-free.. .rot-proof.. - 
and permanent. At hardware stores, lumber yard 


chain stores. 
WELDWOOD 


PLASTIC RESIN 
# WATERPROOF GLUE 
United States Plywood Corporation, New York 18, N. Ys 
212 porutar science 


More Local 


. Manufacturers 
a are Needed NOW 
Bekerste sweeping the, country 


local plants are 
Several hundred territories are being 
focal “Brikerete manufacture by ‘men 
AkFressivences. Brikerete ties in with today's huge 
uilding program. Makes possible better construction 
st lowes QaveTiuiy better than bricks actin cheap- 
er than lumber, Combines strength, safety, 
insulation value. colorful beauty. 


opened up for 
: vision’ and 


World's Most Modern Masonry 


Brikerete is made in locally owned plants, 
using local materials and local. labor 


BROKEN “JEWELRY WANTED 


All kinds, Highest, prices pald for Jowelry, rings, apectaclon. 
‘diame ah 


| kota tee fon and. sal 
failed promptly. Write for FREE shipping contain 
Lowe's, Dept. PS, Holland Bide, 


Say You Saw 
It In Popular Science 


formed without 
ith 


dies, tard seruteey of 00 


se dupilenned ace 
Seve 


swell Gane’ 


‘What marks a box, 
acan, ajar 

So all may know 
what contents are? 


GUMMED LABELS 


At Stationery Departments Everywhere 


AST ALUMINUM 
DOUBLE EXHAUST 


For COAL FURNACE 
BLOWERS (Save 31% 


WE GUARANTEE SATISFACTION! 
NOW! ONLY $10.00 


Get these Modern 
Complete Plans 


NATIONAL TRAILER STORES 


BUILD YOUR OWN 
OIL BURNER! 
Piya: si00. |, Complete Rt 
2 et provices ites hrs ht 
longer note Berle Culientor Het 
Madara cntrot pour is 8m pips 
“etd “SO'gston i 


bilt_ for 


All "parts except 2 
‘rune 
Just, enclove dol 


peience Slceary. Scope as ABC 


25¢ um 3c rst 


‘OUTBOARDS 
RowBOATs 


STANLEY NO. 5136 
NAIL HAMMER 


© This nail hammer is one tool from the 
| complete line of Stanley Tools...designed 
| for experts...yet priced to appeal even to 
the occasional user. When you buy tools, 
look for this famous trade-mark at your 
hardware dealer's. Stanley Tools, New 
Britain, Conn. 
‘COUPON BRINGS YOU TWO areey: TOOL BOOKS. 


Stanley Tools, 218 Elm St., 
New Britain, Connecticut. 
Please send by return mal 
LD The FREE booklet: “The 
Joy of Accomplishment", 
D1 188-page book, cloth 
‘tow to. Work 
$1.00 enclosed. " 


{fx,Cannda: Send order to Stanley Tool Co, 
of Canada, Ltd., Roxton Pond, Quel 


Name. 
Address 
City. 


State 


New Ball Bearing Live Center 
H Designed for maximum strength and 
rigidity, the Ball Bearing Live Center is 
B i N ) recommended for high speeds, heavy 
roughing cuts, etc. 60 
degree point runs in 
substantial precision 
ball bearing which is 
easily replaceable. 


Center with No.2 
taper shank ~ $11.50 

With No. 3 shank — 
‘$13.50 


(alt prices $0. foctory) 


SOUTH BEND LATHE WORKS socu'e. 


Wew Adjustable DA-DO Attachment 


Take your regular elrcular saw blade and cut any width an 
deep, as you like in wood with this attachment. ‘Made fo 


FOR SOFT METAL Y 


1 * Doesn't Crush 
1 ® Doosn’t Mutilare 
Sel 


1 TRI-GRIP co. 
Tay Bellows te ee Tarritories 
10 


BRAND NEW. THE U 5S Save $1500. IToewet, 


‘THE GREATEST WATCH VALUE IN 
fn ideal utility ia p 


SAVE MONEY 


build your own 
SMITH COMPRESSOR 


Now, use the world.famous Smith Air Com- 
Pressor to operate rock drill 

Spray guns, sandblastin 

Just c 


‘All you need is a 
shop facilities.” Capacity 60 cu.  ft—ample 
power for most compressor jobs. Pressure up 
fo 100 Ibs. per square inch, Head equipped 
with high speed compressor valves; auto- 
matic unloading and idling, 


WRITE GORDON SMITH & CO., Inc. 


TODAY! 405 College Street Bowling Green, Ky. 


SUnPLuS. Cara 
ven 150 SURPLUS ITEMS 


SIOUX FALLS SURPLUS STORE 
WZ NO. PHILLIPS 
SIOUX FALLS _ S.D. 
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Test-O-Lite treme sscn 


A THE NEON CLOW @ 
Ss 


y /. - LOCATES TROUBLE 
FUSES 


INSTANTLY in electric 


Tells AC from 
0G. Engineers prefer 
e L{@)_it becouse it hos pat: 

SS ented safety features 


PUTS “FINGER” ON THE 
OUBLE SPOT 


200 Central Ave. Newark, N.J. 


SOT ei See 


ana cata feccvrarting Eavioment. 
Seatac COMPANY. 
ort Rasy Renaan City 2, MO. 


METAL MATERIALS CO. 


3300 MILES 
FOR $18.71 


oe 


When you choote CROSLEY, you 
sensible, truly economical cor. We 
‘obout Yh ox much and operating for 
much os more cumberiome, expens 
CROSLEY delivers tensotionel performonce, 


Joveph A, Keoebel, Folls Church, Vo, drove 


to Wisconsin, spent $18.71 for gosoline and i 


And you'll be proud of your CROSLEY. These 
pouenger cors seo! 4 big 


In every CROSLEY you get the omaring COBRA 
{COpper BRAred} sleel engine with 7%, t0 1 ratio; 
35 to 50 miles per gollon—corelres crvising, light: 
fing pickup, eager speed. 


3 Sanple Of New PLASTIC Shows How To 


Make Leather..cLeatherette 4/KE WEW/ 


MAGICALLY CHANGES CLOTH TO IMITATION LEATHER 


i JUST MAIL COUPON 


‘OWN A PROFITABLE No Obligation 


LIFETIME BUSINESS 


: eae 
LEATHER-NEW “Jor Land Bank Dept. $-1 Kansas City, Mo. 


\Eawards, Sates Mat 


sanuary 1948 275 


STROP YOUR RAZOR 
AS A BARBER 
DoEs/ 


oe Posie 
Battin celta 
See is, seioa 


VE STEAMERS 
nd Castings on 3" Seale for Six Engines 
acile 4-6-2 — Atlantic 4-4-2 Tanker 4-6-6-T 
se ral figdson 4-6-4 — Union Pacific Articulated 
Seocwra Write for Price List 


YANKEE SHOP, Machinists 0, 


FLASH war VOLTAGE 


nob, Extingulsh the 060 
<. nigh cond watane, Hone et 
VOLT measur 


| ry 
Model 4008 cnly $2.30 vestuald! 


A SAVE MONEY! 


paint your own car 


STROPS—CLEANS 
WITHOUT 
REMOVING BLADE 


oo Postpaid. 
SELF-SHARPENING ... ONE PIECE ort. A 3 ios Angeles 14, Callt 


wire ror your FREE copy oF tHe New 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
lustrating the new KRW 
perated, Electric-operated 
jperated Hydraulic Presses. 


Write for your copy today. 
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SENSATIONALLY PRICED 


LECTRIC 
WELDS + BRAZES + CUTS + SOLDERS TORCH 


Now only 
12 


FULLY GUARANTEED 


‘bac uaruntee, Pree te 5 
CALIFORNIA TECHNICAL PRODUCTS CO. 


esto anne WER CITY, CALIF 


LABORATORY 
MICROSCOPE 
600 POWER $22.50 


3, Oblectives—73X, 300%, 00x 


HANDYMAN’S 
Steel-Cutting 


Say You Saw 
It In Popular Science 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


e 
‘TOOL NO. 523-7” 
General Purpose Gripping Pliers 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 


MAKE $35 
TO $50 A DAY 


Be Your Own Boss! 


Right now—cash in on the build- 
ing boom with an American Floor 
Sander! Hundreds of men have 
found they can make $35 to $50 
a day in floor surfacing work with 
an American. Prospects every- 
where! Sand new and old floors. 

American Sanders are easy to 
‘operate—no big overhead— 
no special schooling— 
and you are your own 
boss! Send for “‘money- 
making” booklec en- 
titled “Opportunities in 
Floor Surfacing" —use 
coupon and enclose 
25c in coin or stamps 
to cover handling. 


MERICAN 


The American Floor Surfacing Machine Co, 
532 So. Se. Clais Toledo 3, Ohio 
of coin for 
booklet “Opportus in Floor Surfacing”, 
telling me how I can start my own foot 
sanding business. 


Name 
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ELECTRIC MOTORS 
AIR COMPRESSORS Qa) 


6 M1 Stow Flexible Shaft, Hea 
Duty, fan, 


Alt compressor, 
2 x TH head ‘tn val 
bearing 


Prices are ¥.0.B. Chicago. tll. Immediat ery, 
[check or money order. SOLD ON MONEY BACK GUARANTEE. 


Cc & M EQUIPMENT COMPANY 
1831 5. STATE ST., ot CHICAGO 16, 1LL.| 


— 


$3.50 


‘You Pay Shipping Charges. Send Check or 
Money Order to 


SURPLEX RETAIL SALES, Inc., Dept. PS) 


2409 S. LaSalle St. Chicago 16, tL. 


arent new $3.95 


Also unused, bi 
from ABK sei 
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NEW 
GADGETS 


‘months, postpaid! This coupon’ 
fe dollar’ pays for your six. month's 

friai membership. Ten days after receipt 

of your reply." Gai 

Club will send 

helpful, handy gadgets, 


ship. fee! 
Gite “Stemberships made ideal «its, 
Enroll your friends too! 


) GADGET-OF-THE-MONTH CLUB 


(DOK 000, 105 ANGELES $4, CALIFORNIA 


QNEW Time and Money Savi 


un 
GAGE STOCK—CASE HARDENING COMPOUND—ETC. 
riptive literature 
Stonget Inthe accessories 
HURON MACHINE & TOOL CO, 
5, Michigan 


PAINTERS’ 
STRIPING TOOL 


NOW you can do your 
ture, bikes, model ela 
‘signs, incur, wall boa 
fost ie ie! 


testeD DRILL PRESS roots ORD DRIVERS... 


FOR ibd t 


HOME CRAFTSMEN 


‘ishop applications. Com 
a c 


na FREIMAN 


UNIVERSAL v4 


DUAL MANIFOLD 
“Something the hood 


AT YOUR DEALER—OR ORDER DIRECT 
FREE 


Cotalog 
BARRON TOOL COMPANY, IN‘ 
470 Architects Bldg., Detroit 1, Mich. 


BARRON 25:1", TOOLS 


22 Big Money-Makers in a Single Line! 
Amazing New Fluorescent Lights with C/RCULAR TUBES / 


FREE seine 22e'uee acre 


THE 
WOMELITER 


NEW MAXILUME 


MIRROR LIGHT 


MAXILUME COMPANY e 125 W. Hubbard ¢ Dept. 91-A © Chicago 10, Illinois 


Instat DUAL WHEELS IN Less THAN 10 minutes 


On your Trailer, Pick-up Truck, Farm Wa: wd 
STANDARD WHEELS 


Wuhan mated aecieoer OMY ¢ 
Tehri : 


COMPLETE SET 


Please send me__ e1 Conver 
Foro [J CHEV [) popcE.| PLY fal JEEP check —) 


NAME annesss MONEY ORDER —] 


BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen. 


Write for literature on this 
versatile, low-cost, 
sturdy line. 
BOICE-CRANE COMPANY 
944 Central Ave., Toledo6, Ohio 


Say You Saw 


It In Popular Science 


122 Foot ANTENNA = 


TELESCOPES DOWN TO 16 INCHES 
tk. 

515,00 Value For Only $1.95 
Hos tremendous pick-up -— just the antenna for 
Mobile equipment, portable feceivers;-and trons: 
initters. “12 ruggedly constructed sections of Solid 
Brass—smooth felescopic ‘ction. “Tq"" dio. base 
with 3" threaded shank. ‘Add’ 25¢'for Pestoge. 


FREE Radio Catalog 


‘other BARGAINS in this BIG NEW 

Catalog. (sent Free on re- 
. it iso contains the latest de- 
Velopments in Rodio and Electronic parts 
‘ond devices, newest Ham gear, gadgets. 


RAOIO.Bectronic 


280 rorutar science 


For . . . Bic Money-Making . . . 
Doing ALL Work... 4 Great NEW 


EIFEL- GEARED PLERENCH KIT 
< . . AMERICAN'S, 

ai its Own perfor 

Now?» Ssccond 


Anee ‘Record 


Yond other tools. 
Jaw-Changes 
ments. 1-02. to 1-TON 
in a Muliton. sizes trom 
as against 1° for tools in ite size! 
@A Plierench KIT gives 
ALL-Purpose SUPER-Tool 

Each of the 7 and § 
1), Parallel Unive 
‘way V-grooves 
Frips toa Turn of a Nut with 
Eoek-&-ratchet ction: for. mak- 
ing Springs and do-All pliers and 
Wrench work Easier. 2). A PIPE- 
Jaw with 4-point ‘Toothed-V-grip 
Uhat OUT-grips ‘All others. jr X 
WIRE: 


real 
ervice 
s 


HE MASTER KIT 


Plisranch 


GFT the Most Amaring Grippiog-toc! 


MAIL this Part of Ad TODAY 


(-——=* 


Insts on Sofety-Cugine 
Bull Dog Hitches and Parking Jocks 


OF POWER 
Fuwode 
TELESCOPE 


Weighs 4 ounces! Closes to 7”! Precision 
machined, scientific pocket. telescope, Du- 
rable, powerful. 6 achromatic lenses assure 
high resolving and lizht yathering power! 6 
Power is almost the “Universal” power for 
sports, hunting, spying, etc. Was the power 
used by Army Signal Corps majority 
binoculars! Made by NYDAR, outstand- 
ing mfgrs. of shooting equipment. Cer- 
tainly VOT A TOY! Formerly sold at 
$6.00. Priced today for only $3.95 with 
carrying case. SEND NO MONEY. 
Simply pay postman $3.95 plus charges 
on delivery. Cash orders sent postpaid. 
Satisfaction guaranteed. 


UNITED PRODUCTS Co. 


SNe in WAR SURPLUS. .. SENSATIONAL VALUES 
at “GADGETEER’S HEAVEN” — rad'worco's tancest Sorecy 


FITTINGS, HOSE & TANKS 
51 sizes & types. 


wire ron 
CATALOGUE 


“_ Susight $1 
PNEUMATIC pone oa $154 


NEW PULMASON DUST 
, RESPIRATORS 

NEW AMPLIDYNE MOTOR 
: GENERATOR 


OU PAULEY SPECIAL, 


SOLDERING IRON 


FIRE EXTINGUISHER 
Biddle Lane COT Type 


2 Ibs. 89 


THE LARGEST FIRM : 
PALLEY SUPPLY Ce ec pag CALIORNIN 


Woes 
SENSATIONAL! 


THE 


DADO SAWING WASHERS ! 


ECONOMY VALVE SEAT CO. 
2811 W. Fletcher Street 


Here 1a the answer toa wood- 
worker's prayer! With the 
Relp of these 4 precision 
washers, your circular saw 
becomes the most versatile 
tool you own! Cut all of the 


Every Driver Needs... 
iotchey and Rroowes usta: KK. 


’ 
popes outs | ae Wi <P. 
j QA; eH ANDE- $4.95 


YOU SEE r id you're ready to go" 
waar THEY I Feira FEED \ smut 
fle 7” Gas Control 
= us AND alas Tie 
Foor. 


‘chrome fh 
Complete instractions with every unit. $4.99 postpaid 
Send check or money order. 


TRAMS-COMTINETAL IKD., Dept. PS-1, 818 Die, St. Lule 1, Mo 


| ALL TYPES OF IGNITION PROTECTION 


IGNITION. prote mrtg od ga, a 


Say You Saw 
‘be thipped to It In Popular Science 


(Ze CROSMAN Sit RIFLE 


Cipt of your check or money 
y Gun Ever Invented for 


©) Most Amari 
Target and Small Game Shooting 


@ 
m) 


(Order by arbor size L— 
‘and 

‘Shoots low-tont SUPER PELS without rie, 

‘odor or recoil. Requires no deoning. 

[At your dealer or write direct, 


DEPT IP S 


DADO SAWING WASHERS Co. 
POST OFFICE BOX 98 ® NORTH END STATION 


DETROIT ® MICHIGAN CROSMAN ARMS CO., INC. mation. 
ME NGochesteR swe 


‘Adjsible powersitled 
barrel for accuracy. 177 
gpd 22 cater mode 
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This one 


9AGL-HOU. 


iL: |-3F61 


“Our American concept of radio is that it is of the people and for the people.” 


4 Z 


Freedom fo LISTEN ~ Freedom fo LOOK 


‘As the world grows smaller, the 
question of international communi- 
cations and world understanding 
grows larger. The most important 
phase of this problem is Freedom to 
Listen and Freedom to Look—for all 
peoples of the world. 

Radio, by its very nature, is a 
medium of mass communication; it 
is a carrier of intelligence. It de- 
livers ideas with an impact that is 
powerful . . . Its essence is freedom 
—liberty of thought and of speech. 

Radio should make a prisoner of 
no man and it should make no man 
its slave. No one should be forced 


to listen and no one compelled to 
refrain from listening. Always and 
everywhere, it should be the prerog- 
ative of every listener to turn his 
receiver on or off, of his own free will. 
The principle of Freedom to Listen 
should be established for all peoples 
without restriction or fear. This is 
as important as Freedom of Speech 
and Freedom of the Press. 
‘Television is on the way and mov- 
ing steadily forward. Television firee 
the imagination, and the day is 
foreseen when we shall look around 
the earth from city to city, and 
nation to nation, as easily as we 


now listen to global broadcasts. 
Therefore, Freedom to Look is as 
important as Freedom to Listen, for 
the combination of these will be the 
radio of the future, 

The “Voice of Peace” must speak 
around this planet and be heard by 
all people everywhere, no matter 
what their race, or creed, or politi- 
cal philosophios.* 


nage 3 


is Comparation of Americas "=" 


‘*Bxcerpts from an address before the U. 8. 
National Commission for UNESCO. 


RADIO CORPORATION of AMERICA 


FREEDOM 15 EVER? 


ausiness 


january 1948 283 


Every MILE Saves You MONEY! 


VOLTAGE POWER .. 
guisidE INTERFERENCE 


ga stentY 
on 9 


‘Operates for 
itso than 5 por mile Cort 


Ce enperesioa 
Dept. $100 "Lincoln, Nebr 


4 GREAT MODELS TO CHOOSE FROM! | 
WRITE FOR 


COMPLETE INFORMATION 


ay fb Generating Sets... 2000 19 36,000 Watts 
4 rie ie Power Units... 3% 10 56 continous H. P 
s Eh « Morine Engines ...3% fo 62 coninvovt H.P 


Rolo Modet ok PackageKar — Stake-Kar 1M. SHEPPARD COMPANY, INC. 68, Middle $1, Menever, Pax 


#o POCKET “= RADIO! 


SMALL AS A PACKAGE OF CIGARETTES 3¥{,.2,,4,,2% 2840", 

case, NO TUBES—BATTERIES OR ELECTRIC “PLUG.INS” NEEDEDY Uses MEW Tee eed 
Sater" vata lode, ONE TEAR SENVICE SUARASIEN 

GUARANTEED TO WORK sce, 

tcce-mect anywhere. L, 8. of Texas says “its Wonserel 

Bill, money order, check’ and pay postman 

END ONLY $1.00 3232 32reoBccteeasctat ou.crsiee 

3:08 for postimia Geireers Comustee easy 

te play! Marvelous itt tor ehdron or srownupet mare pice! Src ros kote Radke 

Soct"Thoretes $308 US. Sask 


PAKETTE RADIO COMPANY, INC., Dept PPS-1, Kearne’ 


Mf used as direc 
im bed, om far 


Z WITH MOLLY YOU CAN FASTEN ANYTHING f° 
ai 7 and do it quickly, neatly and safely. MOLLY will hold 


mouy fixtures securely t0 floors, ceilings or any hollow wall con- 


nple to install, all you need 


| 4 es 
aie a is a screw driver. Sold by leading hard- 
Fuew, | ware stores everywhere. 


n Write for Free Descriptive Folder 
—— re | 


FULLY MOLLY CORP. 
INSTALLED Aut scone 
LY ruxrore 
*| MOUNTED 
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[Ideal for Auto, Home Appliance & Farm Repairs! 


A DYNAMIC 


Industrial Transformer Type 


charsea WELDER 
DESIGNED TO DO HIGH-GRADE FOR ONLY 


WELDING INEXPENSIVELY $28 50 


9 Maintenance Men, Farmers, Mechanics, Machine 
Shops, Foundries, Auto, General Repair and Job Weld- 
ing Shops, all using the DYNAMIC find it so indispens- COMPLETE 

able and useful that they can’t afford to be without it. 
Do Your Own Welding 


ae Saves You {ells and Money! and SAVE! 


AMAZINGLY 
TBROPERLY WIKED lo VOLT €0 CYCLE LINE. ‘To OPERATET 


8) Works on Iron, Steel, Brass, Bronze and Other Metals 


5 6 Has 8 metallic are and carbon arc heat stages. Does work achine tool 
OMA “CAN AisBickestypewiblewithalarger.morvexpenaivemachine. |W “or any workahon, MAKE 

for 220 volt 60 cycle operation and other MONEY DOING REPAIR 

beieiAAER voltages and cycies at slight additional cost. WORK FOR OTHERS, 


Read What Users Say Write Today for 


Shop Owner says “It will do more than you say” Particulars 

Want tomay I operate a repair garage and am more than satiafied 
‘withthe welder. Te will do more than Yousay.” C.F, buder, Ono, GET DETAILS 
IT'S THE GREATEST “Now I am equipped for all kinds of welding On our 10 day 
PORTABLE OUTFIT sDdimost say c's the greatent portableot- WO Trial Offer 


Rt for welding any man could wish to own, 
I wouldn't sell mine for the cost of plenty welders I have seen which 
‘Were Very hixh in cost but not in convenience, You may put Me OD 
‘ile a booster of your wonderful welding product 
WJ. Be, St. John, N. B. Canada, 
BETTER THAN “" nave done quite a litie welding with my welder 
= and will say itis better than L expected. ‘The pric 
DUO MEU toate | EXPECTED on enience andvariety of work thatean be done with 
REPAIRS the Dynamic are the attractive points,” W. i.e. Portlands Ore. 


EASY TO OPERATE! 


DY AMI SUPERCHARCLED WELLER 


If inexperienced, you can easily learn to do a variety of high-grade weldin 
jobs by following the practical SIMPLIFIED WELDING AND OPERATING 
INSTRUCTIONS FURNISHED. Once you see a DYNAMIC WELDER in 
‘operation you won't want to be without it. Its simplicity will amaze you. In 
‘year the DYNAMIC only costs you about es complete ready 
to operate with helmet, rods, cable, holder and operating and welding i 
uc. “Nothing wise to buy." Weite tay for Free Particular 


DYNAMIC WELDER CO.,15E. 23rd St,, AA, Chicago 16, 
MAIL COUPON FOR FREE DETAILS 


10-DAY TRIAL OFFER 


18 EAST 23rd STREET, AA, CHICAGO 46, ILL. 
Send me FREE DETAILS of your 10-DAY TRIAL OFFER. 
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Your 
Problem? 


MAN in the foundry business has written 
us for more information on the “hot 
suits” used in the Air Force’s climatic hangar 
(PS, Sept. ’47, p. 138). These are the work 
clothes with built-in air conditioning that 
keep humans from passing out when the big 
weather factory simulates the Sahara with a 
temperature of 165°. The man thought such 
suits would be sensibly stylish around found- 
ries that put on a pretty good imitation of 
Hades every day. 

Here is a reader who really knows how 
to read PopuLan Science. He goes beyond 
reading for enjoyment and reading for infor- 
mation. He also reads for ideas. 

Ideas are our business. PopuLan ScreNCE 
is as full of ideas as a dictionary is full of 
words, Lots of these ideas are plainly 
labeled on the package: 

Garden-Hose Syphon Empties Flooded 
Cellar. 

Wrench Is Self-Ratcheting 

Hollow Tiles Make Doorstep 

Camera Viewfinder Marks Center 

Smoke Meter Aids Fire Patrols 

Now, all of these ideas are specific appli- 
cations. Either you have some hollow tiles 
kicking around and you want to make a 
doorstep—or you don’t. 

But some of the best ideas are walking 
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about in these pages in disguise. You have 
to know how to recognize them—and how to 
apply them, perhaps with a little different 
twist, to your problem. 

Take those hollow tiles—maybe you don't 
need a doorstep, but how about using them 
for that terrace you're planning? That 
smoke meter, you run a coal-burning 
power plant, might be rigged with mirrors 
to tell you when the smoke from your stack 
was getting too black. 

Ideas are what you make them. A friend 
of mine, watching an asphalt road being laid, 
thought this kind of construction ought to be 
good for small swimming pools. Cheaper 
than concrete, easier to patch with a bucket 
of hot tar, and flexible enough to stand frost 
heaving it around. If it works, it will be a 
fine way to make water holes for cattle and 
fire-protection ponds for rural areas. 

Yes, Popunan Sctence has ideas in all 
sizes. But we don’t always know they are 
there. After all, we aren't foundrymen—and 
it took a foundryman who recognized the 
shape of his own problems to recognize in 
a PS picture an idea that could be applied 


to his business. 


8 thrill to that “new-car 
at same surge 
that gave you 
ur engine was 

aled Power Fran. 

ed Dealerknowshow tomake 

Your old engine new again. See 
him today! 

Your Sealed Power Franchised 
Dealer has a set of Sealed Power 
Piston Rings specifically engi- 
neered to do the hose possible 

b in your engine, whatever the 
make, model, or cylinder wear 
condition. When he gets through 
installing those rings you'll hell 
to that “new-car feel” again. And 
Your Sealed Power Franchived De 

Gslinder Sleeves, Valuer 


SST IN NEW Cans: 


you will get a lot more mileage 
©n gas and oil, too! ; 
Your Sealed Power Franchised 


Dealer use: -aled Power Piston 
Rings because he knows they are 
the best piston rings im 
choice of leading engine build- 
Sealed Power 
le the fi 


Send a postal for illustrated, in 
formative new booklet on > 
save oil. It's free and may » 
real money 


#EST Im OLD carey 
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SOUTH BEND 9” x 3° 
BENCH LATHE 


PROMPT DELIVERY 
See your South Bend Lathe dis- 
tributor. You will find his name 
under “Machine Tools” in your 
classified telephone directory. 
PRICES 
Prices of South Bend Lathes 
start at $145.00 £.0.b. factory. 


TIME PAYMENT 
25 per cent down payment, 
12 months to pay the balance. 
Moderate finance charge. 


outh Ben 
LATHES 
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Versatility 


FOR EVERY JO1 


South Bend Lathes have earned a reputation for ver- 
satility wherever metals are machined. This versatility 
is important to you. It permits you to perform a 
greater number of operations for a greater variety 
of work. You get more for your money when it is 
invested in a South Bend Lathe. 

There is a South Bend Lathe for every size and 
type of shop. They are made with 9”, 10”, 13", 1442", 
16", and 16/24” swings. 


SOUTH BEND LATHE WORKS 


ee 


Building ie Lothes $i 
456 E. MADISON ST. * SOUTH 

SOUTH BEND LATHE WORKS 

456 East Madison Street, South Bend 22, Indiana 

Please send catalog of lathes with. swing for the following types of 

work . Also send Time Payment Plan information. 

NAME. 

STREET. 

cry. STATE. 


PAINTING 
DECORATING 
OODWORKING 
ETALWORKING 
PLUMBING 

MASONRY 


PR 
int *° Frew ee 

je are SO ge Head ic of BSL pra 
wer ei ning 

Toot O*EE chemin TainshuN s thine Ty 


COMPLETE INFORMATION C 
BIG —AUTHORITATIVE —T 


‘Turn to this comprehensive HANDBOOK with confidence. You will find 
its helpful poges crammed with the latest, most efficient and workman- 
like ways of doing every kind of job about the home and in the home | 
‘workshop. Carpentry, metal work, electrical work, plumbing, masonry, 
Painting and decorating—all explained by master craftsmen, The mos! 
detailed information about how to choose, repair, a 


‘materials in the right places. 


Prinelptes of paint mixing formulas, and 
Row'te obtale any dentrea hue, Puta 
Toeeiet {on and eafe of Brushie: 


: a 
Dalisting ~ehotee 
Plete directions, ful itwtented: for 0b- 
{tining-oseoraitve ffects—suippling, 
tng texcaring Seeding, nol. 
ten Methods of finishing ‘with mals, 
Dpstep iatructions for. wallpabertae. 
How to reonish an suto quickly, easly, 
‘And ibeapenstvely 


‘color scheroex 


‘The many varietion of wood and their 
Felative merits, working’ qualities, and 
sen. Plywoods, Veneers, aid wood stb 
stituter’ “how to ‘choose the materials 

"Sites, ( 


hing from how to avold 
‘reetons for cutting 


fortis apts 
te repalt jobs and 
xpitined with diagrams nod every fact 
‘You need to get the best results. 


ae aro ot ple te 
iat dete atv 
Bete eehers re 
sion cms oly tad 
Bes cj tac ae 
Static ler ten Has 
Ea mtb bee totals 


EVERYTHING 
your home—repairs, 


ply the right 


hotewater heater, radiator and various 


fauoota, and 
Fepaif or replace a faulty section of pipe. 


thelr pectic Durposes, 
‘ites, tnd the mast detalied Ingeructi 

for thelr use, Hints, kien, and "tricks of 
the trade" How to use tha engine lathe, 
Metal Jobs and projects for home and 
shop. complete, with bil ct material, 


feaulpment. weeded, anda fully fils: 
{ted account of every step in the work, 


ous decoratlve tnishes, Kinds of bri 
ftanaling and laying. Mixing and color. 
ing mortar. Materfal charts. ‘Types of 
construedica. Vari 


Secin-wood construction. 


Practical information about every eleo- 
{rleal Job the home meehane may tnder- 
fake around the house oF in the home 
Workshop. Prinelples of electricity 


absolutely free. 
gift from us. Profasely illustrated 
‘and jam-packed with useful infor- 
‘mation, this practical guide to home 

id planning contains 


ppointments—and you wet it 
absolutely FREE. Just cut 
‘out and mail this pos 


CAMELS 
ARE THE CHOICE 
OF EXPERIENCE 

WITH ME! 


More people are smoking CAMELS than ever before! 


OVELY Blanche Christian is one of 
Your”T-Zone” Will Tell You Why! millions of smokers who had a 
revealing uring the war- 

T for Taste... T for Throat... time cigarette shortage. 


1 smoked many different brands,” 


that's your proving says Miss Christian. “Naturally, I 


pared them for quality. I learned by 


experie nels suit me best!" 


an, thousands of 
found Camels 
perience. 


According to a Nationwide survey: 


» More Doctors Smoxe Camets 
THAN ANY OTHER CIGARETTE 


